Using geographic information systems (GIS) to measure community integration and accessibility for people with disabilities who were once homeless by Chan, Dara V
Boston University
OpenBU http://open.bu.edu
Theses & Dissertations Boston University Theses & Dissertations
2013
Using geographic information
systems (GIS) to measure
community integration and
accessibility for people with





SARGENT COLLEGE OF HEALTH AND REHABILITATION SCIENCES 
Dissertation 
USING GEOGRAPHIC INFORMATION SYSTEMS (GIS) TO MEASURE 
COMMUNITY INTEGRATION AND ACCESSIBILITY 
FOR PEOPLE WITH DISABILITIES WHO WERE ONCE HOMELESS 
by 
DARA V.CHAN 
B.A., Tulane University, 1997 
M.H.S., University of Florida, 2000 
Submitted in partial fulfillment of the 
requirements for the degree of 
Doctor of Science 
2013 
© Copyright by 






Assistant Professor of Occupational Therapy 
Norman C. Hursh, Sc.D., CRC, CVE 
Research Associate Professor of Occupational Therapy 
Research Associate Professor of Occupational Therapy 
Director of Research 
Center for Psychiatric Rehabilitation 
Fourth Reader 
Sucharita Gopal, Ph.D. 
Professor of Earth and Environment 
DEDICATION 
I would like to dedicate this research to my family, who through the years always 
believed in me and continued cheering me on. I would especially like to dedicate this 
work to my father, who although he is no longer here, was my inspiration for pursuing 
this degree; to my husband Peter, who is always my first editor, best presentation 
critique, and my constant in a world of variables; and my son Brady, who perhaps 
provided the best motivation for me to finally finish my degree and move on .. . we did it! 
IV 
ACKNOWLEDGEMENTS 
Over the past six years I learned overwhelmingly one of the underlying goals of 
the doctoral program was to prepare me to be an independent researcher. And although 
this was true, this dissertation could not have been completed without the assistance of 
others. Namely, I would like to thank my committee members, Christine Helfrich, Norm 
Hursh, Sally Rogers, and Suchi Gopal. I am grateful for the time they put into every draft 
reviewed, for their patience as I changed my research focus to GIS and subsequently 
pursued additional training, and for their direction and desire to push me to take this 
research beyond the confines of what I could envision. I am honored to have benefited 
from each of their expertise in completing this dissertation. Each member also 
contributed significantly to turning the culmination of this work into the end goal, 
obtaining a faculty position. I am so grateful for their recommendations, mentorship, and 
support at each step. 
I would also like to thank Tim Heeren, who continued to be available as a 
statistical consultant for my dissertation years after I finished his coursework. Thanks 
also to Sargent faculty and staff, especially Deb Amori, who graciously arranged for me 
to use SPSS remotely to work on my data analysis while home after my son was born; to 
Janet Turner, who often financially made it possible for me to continue in the program; 
and to Julie Keysor, as it was through an assignment in her Enablement-Disablement 
seminar that first exposed me to research and subsequent passion to pursue using GIS to 
study community integration. I must also mention Robert Wagner, our former Director of 
v 
the Rehabilitation Sciences program, who always with a smile on his face and a wink in 
his eye instilled the confidence in all of us that we could do it. 
In addition, I would like to thank Robert Rosenheck of Yale University who 
served as my external reviewer and provided thoughtful feedback to improve the quality 
of my research and publication potential. I am also grateful for the Dudley Allen 
Research Fund for providing the financial support for completing this dissertation 
research, particularly the participant reimbursement that was critical to recruitment. 
Finally, none of this would be possible without God and His provision even in the 
details of this dissertation. May I never forget how He directed my steps to Boston, the 
doors He opened, the people He placed in my path, and His perfect timing for completing 
this work. His plan for my life is always better than my own. 
"You may say to yourself, "My power and the strength of my hands have 
produced this wealth for me. " But remember the Lord your God, for it is 
he who gives you the ability to produce wealth, and so confirms his 
covenant, which he swore to your ancestors, as it is today " 
Deuteronomy 8:17-18 
Vl 
USING GEOGRAPHIC INFORMATION SYSTEMS (GIS) TO MEASURE 
COMMUNITY INTEGRATION AND ACCESSIBILITY 
FOR PEOPLE WITH DISABILITIES WHO WERE ONCE HOMELESS 
(Order No. ) 
DARA V.CHAN 
Boston University Sargent College of Health and Rehabilitation Sciences, 2013 
Major Professor: Christine A. Helfrich, PhD, OTR/L, FAOTA, Assistant Professor of 
Occupational Therapy 
ABSTRACT 
This purpose ofthis dissertation is to expand the understanding of the community 
integration of individuals with disabilities who used to be homeless but now have 
permanent housing. Current measures of community integration rely on self-report 
assessments that often quantify physical or social participation, but fail to capture the 
individual's spatial presence in the community, accessibility to resources, and 
neighborhood characteristics that may promote or impede integration efforts. To sustain 
the momentum of research in community integration and recovery, new techniques using 
activity maps created by participants combined with quantitative assessments of 
integration are an important next step. The use of Geographic Information Systems (GIS) 
techniques in combination with a participatory mapping interview provides a more 
comprehensive approach to evaluating community integration. In addition, GIS 
calculations of an individual's activity space area based on the drawn maps may provide 
meaningful information about one's activity and movement patterns within the 
community in relation to other measures of community integration. Finally, by having 
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individuals create their own maps, they define what community means and what 
locations are important to them in the integration process. 
The first study measures the size of an individual ' s activity space, or spatial extent 
of one's day-to-day interactions in the community, and compares this measure to the 
results of more traditional, survey-based community integration measures. Methods in the 
first study also explore the types of locations, activities, and resources that are identified 
as important to individuals in their interaction with the community, as well as test the 
significance of family involvement and feeling part of the community. The second study 
examines the relationship of proximity to community features within the individual's 
immediate environment to both community integration outcomes and the types of 
locations used. Methodological strengths of these studies include identification of current 
community integration activities from the individual' s perspective and using a spatial 
approach to measure the impact of accessibility and neighborhood characteristics on 
community integration. 
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INTRODUCTION 
Community integration is an indicator of full participation and engagement in the 
environment and is one of the primary goals in rehabilitation (Wong, Nath, & Solomon, 
2007). Integration, however, extends beyond one ' s physical presence and participation in 
community activities, and also includes the social interactions and networks formed, as 
well as psychological feelings of belonging to one ' s community (Wong & Solomon, 
2002). Successful integration for people with disabilities has been linked to greater self-
confidence, hope, self-determination, and subjective well-being (Bond, Salyers, Rollins, 
Rapp, & Zipple, 2004; Prince & Gerber, 2005; Townley, Kloos, & Wright, 2009) . In 
contrast, "incomplete" integration has been associated with greater reports of loneliness, 
isolation, depression, and poor quality of life (Drury, 2008; Patterson & Tweed, 2009; 
Wolf, Burnam, Koegel, Sullivan, & Morton, 2001). 
The challenges of community integration can be magnified for individuals with 
both a disability and a history of homelessness, who in addition to potential functional 
limitations that can impact integration opportunities, may also have extended periods of 
time cycling in and out of homelessness which can interfere with trusting others, 
accepting help, using resources, and extinguishing homeless behaviors that contribute to 
ongoing stigmatization (Drury, 2008; Lincoln, Plachta-Elliott, & Espejo, 2009; 
McNaughton, 2008; Shier, Jones, & Graham, 2010; Thompson, Pollio, Eyrich, Bradbury, 
& North, 2004). Even with long-term housing stability rates as high as 85% over a two-
year period, research shows that difficulties with community integration for people who 
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were once homeless persist (Drury, 2008; Padgett, 2007; Tsai, Mares, & Rosenheck, 
2011). 
Although successful community integration is no longer thought to be absolutely 
essential for housing stability, there is a belief that it is a strong indicator of further 
recovery (Bond, Salyers, Rollins, Rapp, & Zipple, 2004). This premise is reflected in 
three of the four dimensions recently outlined by the Substance Abuse and Mental Health 
Services Administration (SAMHSA) as supporting "a life in recovery" which include 1) 
stable housing, 2) engaging in purpose or meaningful daily activities to participate in 
society, and 3) community, or relationships and social networks (Substance Abuse and 
Mental Health Services Administration, 2011). Indeed, prior research indicates 
engagement in meaningful work in the community is associated with greater community 
integration (Nelson, Clarke, Febbraro, & Hatzipantelis, 2005; Pickett-Schenk et al. , 2002; 
Sullivan, 1992; Wireman, 2007). However, employment may be a low priority for people 
with disabilities and histories of homelessness who are often initially focused on meeting 
basic needs and obtaining or maintaining entitlements and health stability (Decker, Cary, 
& Krautscheid, 2006; Patterson & Tweed, 2009). Other factors that can engage the 
individual in a meaningful role or purpose may include family and social connections, 
volunteering, and even pet ownership (Montgomery, 1994; Pinfold, 2000; Zimolag & 
Krupa, 2009). Results on the impact of family involvement on community integration 
have been inconsistent, however, and further research is needed (Baumgartner & 
Herman, 2012; Hawkins & Abrams, 2007; Padgett, Henwood, Abrams, & Drake, 2008; 
Yanos, Stefancic, & Tsemberis, 2012). 
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One of the challenges in research, intervention, and program development aimed 
at measuring and improving community integration is there is no consensus on a 
comprehensive tool that can assess the multiple aspects of integration with this 
population (Baumgartner & Herman, 2012). Existing research on community integration 
with people who were once homeless often assesses the individual 's physical presence in 
the community and use of resources, but rarely captures the social and psychological 
aspects of integration (Kloos & Shah, 2009). Although several integration assessment 
tools have been developed for individuals with a traumatic brain injury or spinal cord 
injury, consensus on a validated measure that is suitable for use with the homeless 
population is lacking and needed for future research (Adair et al. , 2012; Baumgartner & 
Herman, 2012). Without an appropriate assessment tool, it is difficult to assess change 
due to program intervention or identify factors associated with successful integration in 
research. 
Another difficulty in assessing community integration is a lack of understanding 
of what integration activities are meaningful to the individual, and what their perception 
of"community" entails (Gulcur, Tsemberis, Stefancic, & Greenwood, 2007; Lemaire & 
Mallik, 2005; Prince & Gerber, 2005; Townley, Kloos, & Wright, 2009). Without 
framing integration measures from the perspective of the individual, researchers and 
program evaluators may fail to recognize reported integration efforts, activities, and 
resources as valuable. A community integration measure that lets the individual both 
determine what integration activities are important and define what community means 
would help overcome some of the conceptual challenges in integration research. 
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As an alternative to traditional paper-pencil assessments, the focus of study one 
was to measure community integration by combining participatory mapping with a 
Geographic Information Systems (GIS) approach (Townley, Kloos, & Wright, 2009). 
Participatory mapping has the individual identify, through drawing, the important 
locations frequented in one's community and then describe the social interactions and 
significance of these locations. As noted above, it is not currently known what integration 
activities are important to individuals, and in fact, there is evidence that locations 
included in traditional integration measures are frequently inappropriate for individuals 
who are currently homeless (Adair et al., 2012). For example, how often one goes to the 
library may be a function more of needing to find a place to spend time during the day 
when the shelter is closed as opposed to using library resources. Having participants 
identify integration activities could be helpful in revealing gaps in current measures and 
subsequently assist in future tool development. 
GIS is a computer-based system that can create, analyze, and synthesize 
geospatial data (Lohmann & Schoelkopf, 2009). It can be used to plot the identified 
locations from the participatory mapping activity on a geographic map, and measure the 
resulting area occupied as an indicator of the individual ' s spatial presence in the 
community, or "activity space" (Townley, Kloos, & Wright, 2009). Little is known about 
the spatial movement and integration patterns of people with a disability who were once 
homeless, and if there are differences in activity space size related to demographics or 
meaningful role involvement, such as family participation. Prior research using 
participatory mapping and GIS with people with a psychiatric disability found that when 
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compared to other measures of community integration, individuals who had smaller 
activity spaces felt more connected to the community, but individuals with larger activity 
spaces repmied better quality of life (Townley, Kloos, & Wright, 2009). 
The individual 's environment and neighborhood factors , however, are also an 
important consideration in community integration measures and interpretation of activity 
space size. For example, research in France found that individuals whose activity spaces 
were limited to his or her neighborhood were more likely to be depressed if the 
neighborhood quality was rated negatively by the individual, but less likely to be 
depressed if the neighborhood was evaluated favorably (Vallee, Cadot, Roustit, Parizot, 
& Chauvin, 2011 ). Additional environmental factors that may impact community 
integration include accessibility to resources, neighborhood demographics, and 
independent or congregate housing (Tsai, Mares, & Rosenbeck, 2011 ; Wong & Solomon, 
2002; Yanos, Felton, Tsemberis, & Frye, 2007). Therefore, study two aimed to use GIS 
to spatially examine the relationship between accessibility, activity space size, and the 
types of locations identified with respect to proximity to resources in the environment. 
Participatory mapping combined with GIS measurement techniques is an 
important next step in sustaining the momentum of community integration research for 
people who have a disability and were once homeless. The use of participatory mapping 
and GIS as a comprehensive, participant based measure can overcome some of the 
methodological limitations of traditional integration assessments, as well as incorporate 
neighborhood characteristics and spatial measures of accessibility. GIS calculations of an 
individual ' s activity space area based on the drawn maps provide meaningful information 
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about one's activity and movement patterns within the community in relation to other 
measures of community integration. Finally, by having individuals create their own maps, 
they define what community means, and inform the research and service community 
about the locations where significant activities and interactions occur. 
This purpose of this dissetiation was to expand the understanding of the 
community integration of individuals with disabilities who used to be homeless but now 
have permanent housing. The first study measured the size of an individual's activity 
space, or spatial extent of one's day-to-day interactions in the community, and compared 
this measure to the results of more traditional, survey-based community integration 
measures. Methods in the first study also explored the types of locations, activities, and 
resources that were identified as important to individuals in their interaction with the 
community, as well as tested the significance of family involvement and feeling part of 
the community. The second study examined the relationship of proximity to community 
features within the individual's immediate environment to both community integration 
outcomes and the types of locations used. Methodological strengths of these studies 
include identification of current community integration activities from the individual's 
perspective and using a spatial approach to measure the impact of accessibility and 
neighborhood characteristics on community integration. 
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STUDY 1 
MEASURING COMMUNITY INTEGRATION USING GEOGRAPHIC 
INFORMATION SYSTEMS (GIS) AND PARTICIPATORY MAPPING 
TECHNIQUES FOR PEOPLE WHO WERE ONCE HOMELESS 
ABSTRACT 
Current measures of community integration rely on self-report assessments that 
often quantify physical or social participation, but fail to capture the individual's spatial 
presence in the community. The current study documents the activity space, or area of an 
individual 's daily experiences, of37 individuals who were once homeless through a 
combination of participatory mapping and Geographic Information Systems (GIS) 
techniques . Contrary to expectations, there was no significant relationship between 
activity space size and other community integration measures, with the exception of a 
negative association with physical integration. Further analysis reveals, however, that 
continued use of homeless services that are geographically spread throughout the city was 
associated with increased activity space size, but may be counterproductive to integration 
efforts . Analysis of the types oflocations in participant drawn maps also reveals overall 
high importance given to leisure locations and ongoing involvement with medical and 
mental health related locations. 
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According to President Barack Obama in the 2010 release of the Opening Doors 
federal plan to prevent and end homelessness, "Now is the time to challenge our Nation 
to aspire to end homelessness ... ending homelessness in America must be a national 
priority" (United States Interagency Council on Homelessness, 2010). The Housing First 
initiative was adopted as the new "best practice" to end, rather than manage homelessness 
by meeting the primary need of providing immediate housing to individuals who are 
chronically homeless and have a disability, without conditions of sobriety or treatment 
stability (Massachusetts Housing and Shelter Alliance, 2008; O'Hara, 2007). Housing 
First programs are associated with improved psychological well-being, increased housing 
satisfaction, cost savings, and housing stability rates as high as 80-85% (Greenwood, 
Schaefer-McDaniel, Winkel, & Tsemberis, 2005; Martinez & Burt, 2006; Padgett, 2007; 
Tsemberis & Eisenberg, 2000; Wong et al., 2006). Community integration, however, 
continues to be an elusive rehabilitation goal (Drury, 2008; Newman & Goldman, 2008; 
Padgett, 2007; Pearson, Locke, Montgomery, & Buron, 2007; Prince & Gerber, 2005; 
Yanos, Barrow, & Tsemberis, 2004). For example, a comparison of individuals in 
Housing First and traditional "Treatment First" housing models reported no significant 
changes in community integration outcomes over a two-year period for individuals in 
either program (Tsai, Mares, & Rosenbeck, 2011 ). While research demonstrates 
obtaining housing is the first step in reintegration into mainstream life for people who are 
homeless (Padgett, 2007; Yanos, Barrow, & Tsemberis, 2004), simply living in the 
community is not equivalent to integration (Patterson & Tweed, 2009; Pinfold, 2000; 
Prince & Gerber, 2005; Wolf, Burnam, Koegel, Sullivan, & Morton, 2001). 
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Research on the integration process for people who are homeless transitioning 
into permanent housing is just emerging (Collins et al. , 2012; Gulcur, Tsemberis, 
Stefancic, & Greenwood, 2007; Yanos, Barrow, & Tsemberis, 2004; Yanos, Felton, 
Tsemberis, & Frye, 2007). While physical presence in the community is achieved 
through Housing First, other aspects of integration related to employment, re-establishing 
social roles and relationships, and meaningful involvement in society have proved more 
difficult to attain (Boydell, Goering, & Morrell-Bellai, 2000; Lipton, Siegel, Hannigan, 
Samuels, & Baker, 2000; Padgett, 2007). One of the challenges of researching 
community integration is that it is multi-dimensional and difficult to measure. Prior 
community integration research typically focuses on physical participation in the 
community, but often neglects elements of social interaction and psychological feelings 
of belonging, which need to be considered as well (Wong & Solomon, 2002). 
Another challenge of community integration research, however, is the lack of a 
comprehensive tool or common measure. Although there are existing measures related to 
each aspect of physical, social, and psychological integration, no measure adequately 
captures all three. Instead, research in community integration typically uses a 
combination of measures or fails to measure all aspects. In addition, most community 
integration measures are designed for a specific population, such as traumatic brain 
injury, stroke, or psychiatric disability, which may have limited relevance and application 
for homelessness (Adair et al. , 2012). For example, prior research on community 
integration measures with individuals who are currently homeless cautions against 
interpreting the relevance of locations assessed for physical integration as many 
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individuals may frequent places associated with leisure, such as going to the park or for a 
walk out of necessity when shelters are closed, and not for recreation (Adair et al. , 2012). 
Additional research on changes in types of locations and activities following housing is 
warranted to clarify the relevance of community integration measures once housing is 
obtained. 
New approaches to measuring community integration 
A critical first step in community integration research that has been neglected to 
date is determining which aspects of integration are important to individuals, and what 
the meaning of community is to them (Gulcur, Tsemberis, Stefancic, & Greenwood, 
2007; Lemaire & Mallik, 2005; Prince & Gerber, 2005; Townley, Kloos, & Wright, 
2009). While rehabilitation goals frequently include pursuing independence and 
participation in traditional social roles such as education, employment, and developing 
social networks, these goals must be in line with the individual's view of successful 
community integration to be meaningful (Pinfold, 2000; Prince & Gerber, 2005). 
Participatory research designs where individual input determines the way community 
integration is defined and measured is therefore needed in research (Gulcur, Tsemberis, 
Stefancic, & Greenwood, 2007). 
To expand the empirical inquiry in community integration research beyond 
traditional survey methods, an innovative and collaborative approach to measuring 
community integration combines participatory mapping, where individuals draw places 
they frequent and what locations are important to them, with Geographic Information 
System (GIS) mapping, which plots the specific locations drawn on a geographic map 
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(Townley, Kloos, & Wright, 2009). Combining information from both mapping 
techniques creates an individual's "activity space," or the subset of all locations an 
individual has direct contact with as a result of daily activities (Nemet & Bailey, 2000). 
Size of activity space is a quantifiable measure ofthe individual's spatial presence in the 
community that can be compared by area and related to other more traditional measures 
of community integration (Townley, Kloos, & Wright, 2009). 
GIS can be used to input geospatial data locations to analyze patterns and changes 
as well as perform complex comparative analysis with other measures. GIS is 
underutilized in rehabilitation research but has been used to measure access to 
community resources for people with psychiatric disabilities (Metraux, Brusilovskiy, 
Prvu-Bettger, Wong, & Salzer, 2012) and health care utilization for the elderly (Nemet & 
Bailey, 2000; Pearce, Witten, & Bartie, 2006). GIS has recently been used to calculate 
pre- and post-housing distances and compare neighborhood characteristics for individuals 
who used to be homeless (Tsai, Mares, & Rosenbeck, 2010). 
A study using GIS to examine activity space size and community integration for 
people with a psychiatric disability, but not homeless, found those with larger activity 
spaces reported more life satisfaction, but less sense of community and less psychological 
integration compared to those with smaller activity spaces (Townley, Kloos, & Wright, 
2009). The culTent study applied these methods to measure the activity spaces of 3 7 
individuals following the transition from homelessness to permanent housing. Specific 
aims of the culTent study were to: 1) describe the activity spaces of individuals who have 
transitioned from homelessness to permanent housing; 2) detelTlline the relationship 
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between size of one's activity space and more traditional community integration 
outcomes; and 3) examine differences in frequency and relative importance of different 
types of locations identified. This study seeks to add to the literature by using a 
multidimensional approach to community integration to expand the understanding of the 
relationship between an individual ' s spatial presence in the community and integration 




Participants were recruited from a larger, ongoing longitudinal Life Skills 
Intervention study (Helfrich, 2009) by invitation from the study interventionist or a 
recruitment letter. That study sought to increase housing tenure and improve community 
integration and quality of life of previously homeless individuals. The Life Skills 
Intervention (Helfrich, 2006a; Helfrich, 2006b; Helfrich, 2006c; Helfrich, 2006d) 
includes four modules: Money Management, Food and Nutrition Management, Safe 
Community Participation, and Home and Self-Care which are each composed of six 
group sessions. All participants in the study previously experienced homelessness and 
obtained permanent housing in the greater Boston area through involvement with one of 
two housing programs. One program provided housing in Single Room Occupancy 
(SRO) congregate buildings, whereas the other offered independent apartments scattered 
throughout the area. Characteristics of the 3 7 people who completed the study are 
presented in Table 1. Although not a requirement for the study, all individuals self-
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reported a physical and/or psychiatric disability. Inclusion criteria required individuals to 
participate in up to a 60-minute participatory mapping activity and interview, ability to 
speak and understand English, and ability to provide informed consent. All participants 
provided consent and received a $10 grocery store gift card for their time in the 




Self-reported demographic data were collected in the larger intervention study 
from the Survey of Income and Program Participation (United States Census Bureau, 
20 12) related to age, gender, education, diagnosis, income, employment status, length of 
homelessness, and length of time housed. 
Community integration 
A single assessment of community integration could not be identified. Therefore, two 
instruments, the Client Assessment of Strengths and Goals (CASIG; Wallace, Lecomte, 
Wilde, & Liberman, 2001) and the Integration Assessment (IA), were selected as 
traditional self-report paper-pencil measures of community integration based on a prior 
factor analysis. Results of the factor analysis with people who were homeless reported 
measures of quality oflife, psychological well-being, and neighborhood cohesion fit with 
the domain of psychological integration, whereas satisfaction with social support and size 
of neighborhood social network matched with social integration (Gulcur, Tsemberis, 
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Stefancic, & Greenwood, 2007). Finally, measures of organizational participation and 
participation in leisure activities matched with physical integration. 
CASJG 
The CASIG is a standardized self-report survey that was selected for use in the 
larger Life Skills Intervention Study as a comprehensive and psychometrically sound 
independent living skills survey that also provides data related to community integration. 
CASIG sub scales that assess multiple aspects of integration used in the current study 
include Vocational, Friends, Leisure, Transportation, and Quality of Life (QOL; alphas= 
.51 - .88). Subscale items ask about the occurrence of activities within the past 3 months, 
with "yes" or "no" categorical responses, with the exception of QOL, which includes 
response options of "Poor", "Fair", "Good", and "Excellent". An additional subscale, 
named "Community", was constructed for inclusion in the CASIG for the larger Life 
Skills Study to assess participation in various community activities including going to the 
library, volunteering, visiting neighbors, and attending a self-help meeting. 
Integration Assessment (!A) 
The IA is composed of three brief assessments, each measuring a different aspect 
of community integration. To measure Physical Integration, or participation in the 
community, eight questions from the External Integration Scale: Attending to Oneself 
and Use of Community Facilities Subscales (Segal & Aviram, 1978; Zimolag & Krupa, 
2009) assessed degree of participation in activities such as going to the park, library, 
coffee shop, and shopping. To assess Social Integration, or the degree and quality of 
social networks, seven questions from the Participation Objective, Participation 
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Subjective (POPS), Interpersonal Interactions and Relationships Subscale (Brown et al. , 
2004) measured frequency and quality of social interactions. It is of note, one question 
from this POPS subscale asking how often one engages in sexual activity was not 
included in consideration of the limited value added for the purpose of assessing 
community integration. Finally, to assess Psychological Integration, or sense of 
belonging, five items from the Community Integration Measure, Belonging Subscale 
(McColl, Davies, Carlson, Johnston, & Minnes, 2001) measured the degree to which the 
individual feels connected to the community. Responses to all items were based on a 5-
point Likert scale assessing the degree of participation in activities from (5) Very Often 
to (1) Never, or degree of agreement from (5) Always Agree to (1) Always Disagree. 
Participatory Mapping 
Instead of relying solely on pre-constructed surveys to assess community 
integration, participatory mapping is a qualitative method that provides individuals a 
blank piece of paper and asks them to draw what locations, activities, and resources are 
most important to them based on their experiences. Participatory mapping applies the 
cognitive mapping process, or the mental representation of one ' s spatial environment, to 
produce a sketch map (O'Laughlin & Brubaker, 1998). Sketch maps have demonstrated 
good test-retest reliability (Blades, 1990). With additional probes to encourage personal 
narration of the significance of the locations drawn, participatory mapping allows 
individuals to identify and define their own communities. 
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Procedure 
Following Townley, Kloos, and Wright (2009), after completing the IA and a 
brief structured interview about their current housing situation, the individual was 
presented with paper and instructed, "Please use this paper to draw the places that are 
important to you." Participants were encouraged to draw places that they spent time on a 
day to day or week to week basis, or places that they did not go to very often but were 
still important to them. Participants were free to construct these drawings in any manner, 
but were asked to include their apartment as a common landmark across maps (see 
examples in Figures 1 - 3). 
After completing the map, a series of questions were asked as prompts for any 
locations that the individual may have left out, with emphasis that only places that were 
important be added. Examples of prompts include "Where do you typically see your 
friends?" "Are there places you go to earn money?" and "What types of support groups 
do you attend?" After all locations were added, a structured interview followed with four 
primary questions similar to the methods of Townley et al. regarding which place 
identified was most important, which place the individual spent the most time, where one 
felt he or she belonged most, and where one felt most productive. Additional questions 
included with whom the individual spent time and clarification of the types of activities 
engaged in at each location. 
Three categorical variables were also coded for analysis as a result of the 
participatory mapping interview. First, a categorical variable related to family support 
and involvement was created based on response to the question prompt "Where do you 
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typically see your family?" This question elicited discussion of whether family contact 
existed in any form, and level of importance for the individual to determine if these 
locations should be included as part of the participatory map. Individuals who expressed 
no contact with family were categorized as "Family Absent"; those who reported frequent 
and important contact with family members were designated "Family Present"; those 
who relied on contact through social media, Skype, email and phone contact for family 
relationships were categorized as "Family Virtual." Family support networks identified in 
the participatory mapping interview included custodial and non-custodial care of 
children, adult children, parents, siblings, and nieces and nephews. To create a 
dichotomous comparison of Family Absent versus Family Present support networks for 
further analysis, members of the Family Virtual category were designated to the category 
most closely resembling level of contact represented on the POPS frequency of family 
contact question response. Finally, two additional categorical variables were coded based 
on responses to questions in the interview of whether where individuals lived "felt like 
home", and whether they felt like they were "part of the community". 
GIS 
Location addresses from participant maps were identified through GoogleMaps© 
and then geocoded, or assigned the conesponding latitude and longitude coordinates, 
using GPSVisualizer.com. Once geocoded, the locations were entered into the GIS 




Activity Spaces were created in GIS from the locations identified and plotted on 
participant maps as an additional measure of community integration. Following the 
methods of Townley, Kloos, and Wright (2009), "a one standard deviation ellipse (SDE) 
method was used to calculate the standard deviation of the distances of the X coordinates 
and Y coordinates of each point from the mean center of all points to define the major and 
minor axis ofthe ellipse (p.524)". Use of a one SDE method captures 68% ofthe 
locations identified within the ellipse, and attempts to represent the general spatial 
distribution of participant' s interaction in the community (see Figure 4). Through GIS 
tools, the actual area of the ellipse representing the activity space was calculated for 
comparison to other community integration measures, as described below. 
Data Analysis 
The relationship between size of Activity Space, CASIG subscales, and IA scores 
was analyzed using a correlation matrix in SPSS v. 20. Although the study sample was 
small, data analyses included Chi-square and ANOV A tests for differences in community 
integration measures (CASIG Subscales, IA scores, and Activity Space size) based on 
demographic variables and responses to the questions regarding feeling like home, 
feeling part of the community, and whether family was absent or present. 
Location Data 
Each location identified by individuals through participatory mapping was 
assigned to one of five categories : Leisure, Vocational, Health, Instrumental Activities of 
Daily Living (IADL), or Homeless Services. Frequency counts were completed of the 
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number of people who identified at least one of each type of location. Based on the initial 
correlations and the relationship between community integration measures from above, 
subsequent analyses of potential differences based on the types of locations most 
frequently repmied were warranted. Therefore, the percentage of each type of location 
relative to the total number of locations identified was also calculated, with and without 
prompts. Analysis of these percentages were then conducted similar to the two phases 
above, running Chi-square and ANOV A comparisons for differences in types of locations 
identified based on demographic and categmical data, and correlations with the 
community integration measures. 
Results 
Community integration 
An encouraging 67.6% of the sample reported where they lived felt like home, 
independent type ofhousing, while 51.4% reported they felt part of the community. 
Community integration means for each measure are presented in Table 2. Activity spaces 
ranged from 0 - 43.22 square miles, with an average of 8.62 square miles (see Figure 5). 
Activity Space size was negatively correlated with Physical Integration score and 
positively associated with number of locations identified (Table 3). As seen in Table 3, 
the Leisure CASIG subscale showed a positive correlation with QOL and all four 
community integration scores from the IA. Finally, Social Integration was positively 
associated with Physical, Psychological, and Total Community Integration scores, as well 
as the number of locations identified. 
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Demographic differences 
There was no significant difference in the community integration measures based 
on demographic variables, with one exception. Men had significantly higher mean 
Physical Integration and Total Community Integration scores from the IA than women 
(Physical: x = 21.94 vs . 17.90, p = .009; Total: 64.18 vs. 56.40,p = .024). They also 
scored significantly higher on the CASIG Community Subscale (x = 3.47 vs. 2.20, p = 
.020). More significant comparisons were found in examining the three additional 
categorical variables (Table 2). For example, Activity Space size of the original 
participant maps without prompts was significantly larger for individuals with who 
reported Family Present compared to Family Absent (Figure 6), as was the number of 
locations identified. Individuals with Family Present also had significantly higher mean 
Social and Total Community Integration scores. When the analysis was expanded to 
include those with Family Virtual support networks, similar significant differences 
emerged for each finding in a heirarchial pattern, with Family Present associated with the 
highest mean community integration outcomes followed by Family Virtual, and finally 
Family Absent (Present= 23.83, Virtual= 23.55, Absent= 19.50,p = .036). Finally, 
individuals with Family Present were significantly more likely to report where they lived 
"felt like home" compared to Family Absent, with similar findings for Family Virtual 
(Present= 40%, Virtual= 36%, Absent= 24%, p = .043). 
Differences also emerged overall related to indiviudals who reported where they 
lived felt like home. These individuals identified a significantly greater number of 
locations with and without prompts and had significantly higher Psychological and Social 
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Integration scores than people who said where they lived did not feel like home. They 
also were more likely to report they "felt a part of the community" (X2 = 64% vs. 36%, p 
= .030). Additional analysis of individuals who reported they "felt a part of the 
community" revealed significantly higher Psychological Integration and Total 
Community Integration scores compared to those who said they did not feel a part of the 
community. Regarding the CASIG measures, they also scored significantly higher in 
Vocational and Leisure Subscales. 
Location data 
An average of 7.6 locations were identified per person without prompts, 
increasing to 11.7 with prompts. Regarding the four primary questions, "Health" and 
"Leisure" locations both had the highest percentage of participants naming one of these 
types of locations as Most Important (29.7%). "Home", however, was the location where 
the most participants consistently reported they spent the Most Time (67.6%), felt they 
Belonged Most (54.1 %) , and were Most Productive (51.4%). "Leisure" locations were 
the second most popular type of location identified by the sample for each of these 
categories. 
Results of the correlation analysis of location data related to community 
integration measures are shown in Table 4. Although running these additional analylses 
resulted in a high number of correlations performed, which can be a limitation, findings 
revealed significant relationships between the proportion of types of locations identified 
and size of spatial presence in the community, which was confirmed when plotted in GIS 
(Figure 7). Specifically, larger Activity Space size was associated with a greater 
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proportion of Homeless Service locations identified. Similarly, a higher number of 
locations reported was associated with a greater percentage of Homeless Service 
locations identified, but also with a lower percentage of Health related locations. Other 
notable findings include greater Psychological Integration associated with a higher 
percentage of IADL and Health locations identified, and a lower percentage of 
Vocational and Homeless Services locations. 
A number of key differences were found related to percentage of lAD L locations 
identified. Specifically, people who lived in independent housing (x2= 33.7% vs. 23 .1 %, 
p = .047), people who said where they lived felt like home (x2= 30.3% vs. 13.6%, p = 
.001), people who had family present (x2= 32.9% vs. 15.5%, p = .012), and people who 
were not currently using substances (x2= 31.7% vs. 19.5%, p = .025) identified a 
significantly higher percentage of IADL locations than those who live in congregate 
housing, people who did not feel where they lived was home, people with family absent, 
and people currently using substances. In addition, longer time homeless was associated 
with a greater percentage of Health locations identified with and without prompts (r = 
.479, p = .003; r = .504, p = .001 , respectively) . Longer time housed was associated with 
a greater percentage of Health locations with prompts (r = .4 79, p = . 003 ), whereas 
shorter time housed was associated with a greater percentage of Vocational related 
locations identified without prompts (r = -.339, p = .040). 
Finally, Table 5 presents the frequency results of types oflocations reported with 
and without prompts by both the percent of the sample who identified each type of 
location and by the percentage of the types of location identified relative to the total 
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number of locations. Leisure activities, including parks, visiting family or friends , 
walking around, getting coffee, and going to the library were the most frequent type of 
location, identified by 83.8% of individuals without prompts, and by 94.6% with 
prompts. When comparing the number of locations identified relative to the total number 
of locations per individual, Leisure locations also comprised the largest percent of the 
types of activities identified with and without prompts. IADL locations such as grocery 
stores, banks, post offices, and transportation stops were the second most frequently 
reported type of location included in the participatory maps without prompts, identified 
by 73 .0% of participants, and comprising 24.9% of the total locations, followed by 
Health locations (medical, mental health, club houses, and pharmacy locations) and 
Homeless Services (shelters, food panh·ies, case management programs, and community 
centers). A similar trend was seen when including locations added with prompts, but with 
some movement in the order of Health and IADL locations. With prompts, 48.6% of 
individuals identified at least one Homeless Services location as an important place in the 
mapping activity. It is also of note, participants reported these locations were associated 
with both service needs, such as free food or clothing, and also socialization, such as 
when returning to shelters to play cards or dominoes and visit staff (Figure 7). 
Discussion 
This exporatory study used GIS and participatory mapping to expand the 
understanding of community integration for people with disabilities who used to be 
homeless. Examining the actual locations of activities and resources identified as 
important to this population through GIS revealed patterns in the spatial data and 
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relationships with other measures that may not have been apparent through simply 
analyzing spreadsheets or significance levels (Leslie et al., 2007). For example, contrary 
to expectations, Activity Space size did not correlate with any of the other community 
integration measures, except for a negative association with physical integration 
activities. However further analysis of the relationship between Activity Space size and 
the types of locations identified revealed this may be due in part to a positive association 
between Activity Space size and Homeless Service locations, which continue to be used 
by nearly 50% ofthe sample regardless of housing duration. Visual analysis of these 
locations indicate they are scattered throughout the city, which may require individuals to 
travel greater distances from their apartments and cover larger geographic areas. 
Although they have a larger physical presence in the community, which would seem to 
positively correlate with physical integration, in these cases the use of homeless services 
may be counterproductive to community integration efforts if individuals are relying on 
going back to these locations for socialization and resources. These fmdings are 
consistent with prior research noting contact with Assertive Community Treatment 
(ACT) staff members replaced some other social support means after housing for 
individuals who were once homeless, and was not truly adaptive as it was still a provider 
relationship (Carton, Young, & Kelly, 2010). The negative correlation with Physical 
Integration score, which asks questions related to frequency of activities such as going to 
a park, shopping center, out for coffee, or to the library, may be more representative of 
locations in one's neighborhood, which could result in smaller geographic areas. 
The importance of Leisure emerged as a main finding in both the frequency of the 
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types of locations identified, and the positive relationship of the Leisure sub scale score 
with QoL and the other community integration measures . Leisure locations were second 
only to Home as where the majority of individuals reported they spent the most time, 
where they felt they belonged most, and where they felt most productive. Despite a 
history ofhomelessness, however, it was not Home but Leisure and Health locations that 
were reported by the majority of the sample as the location that was Most Important. It is 
of note that leisure and recreational locations have previously been termed "healthy 
behaviors" based on their associated protections against depression and relapse (LePage 
& Garcia-Rea, 2012), which could be a factor in finding a positive association with 
multiple community integration outcomes in the current study. It is also possible, 
however, that the emphasis on leisure activities as important could very well be 
consistent with a comparison group from the general population, which is unknown and a 
limitation of the current study. It is known, however, that the current fmdings diverge 
from prior work exclusively with people with psychiatic disabilities, which report IADL 
and Health related locations as most important (Metraux, Brusilovskiy, Prvu-Bettger, 
Wong, & Salzer, 2012; Townley, Kloos, & Wright, 2009). 
Location data analyses further noted participants identifying a higher percentag of 
Leisure locations were associated with less IADL, Homeless Service and Health 
locations. Prior research suggests that once individuals obtain permanant housing and 
health stability, they may no longer be focused on meeting basic needs that may be 
associated with these other types of locations, allowing a greater capacity for higher level 
goals such as engagement in leisure activities (Helfrich & Chan, 2013). Similarly, if less 
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involvement with Health locations is an indicator of stable health and subsequently a 
higher level of function permitting activity, this may account for the association with 
greater Physical Integration, Social Integration, and overall higher number of locations 
identified. Psychological integration or sense of belonging, however, was associated with 
a greater percentage of Health locations and less use of Homeless Services. Further 
analysis would be needed to see what percentage of these locations were associated with 
mental health treatment or activities that may foster a sense ofbelonging (Wong, Nath, & 
Solomon, 2007). In addition, less dependence on homeless services may contribute to 
individuals feeling more like they "fit in" to their new surroundings, and forming a new, 
non-homeless identity (Kirkpatrick & Byrne, 2009; Padgett, 2007). 
A higher percentage of Health locations was also associated with both longer time 
homeless and longer time housed. The relationship between longer homeless duration and 
a higher percentage of Health locations may be indicative of greater health needs for 
individuals who were chronically homeless, whereas longer housing duration may reflect 
individuals staying on top of health issues in order to maintain housing. Although Health 
locations did not comprise a large percentage of the total number of locations identified, 
at least one Health location was identified by 89.2% of the sample. In addition, the fact 
that a Health location was cited as the other "Most Important" location by the majority of 
the sample suggests that health treatment and stability remains a priority following 
housing. 
A high percentage of IADL locations was associated with independent housing, 
greater family support and involvement, and no current substance use. It can be argued 
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the emphasis on taking care of responsibilities, as is typically characteristic of IADL 
locations, may also more likely be attributed to these groups. Overall, there were minimal 
significant differences in community integration outcomes, whether where one lived felt 
like home, and whether one felt a part of the community based on demographic 
characteristics including gender, race, diagnoses, income, education level, and housing 
type. Although the small sample limits the power of these findings and generalizability, 
the results related to housing type are particularly encouraging for housing programs that 
can not always provide scatter site, independent apartments , which were the original 
intent of the Housing First approach. 
Individuals who reported where they lived felt like home had significantly greater 
sense of belonging, greater social integration, were more likely to feel a part of their 
community, and identified involvement with more locations. They also had associations 
with a higher percentage of IADL locations than those who reported where they lived did 
not feel like home. Having the apa11ment feel like home was attributed to different things. 
For example, for some participants this was created by personal belongings or 
decorations in the apartment, whereas for others it was associated with safety and the 
freedom of being on one ' s own schedule for activities such as cooking and sleeping. 
Based on these reports it is possible that these participants felt more settled and felt a 
greater degree of ownership of their apartments, which could contribute to a willingness 
to explore and engage in the community setting. With the positive links to integration, 
qualitative analysis of factors that distinguish whether one's apartment feels like home 
for individuals who obtain housing is warranted. 
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Greater social integration overall was significantly associated with higher 
physical, psychological, and total integration. These findings are consistent with previous 
research with individuals with a psychiatric disability receiving ACT services, where the 
authors suggested a greater physical presence increased the likelihood of social contacts, 
which in turn could increase an individual's sense ofbelonging as well (Prince & Gerber, 
2005). The additional positive association between a greater number of locations 
identified and higher social integration in the current study provides further support for a 
relationship between a greater physical presence in the community and increased social 
opportunity. 
Family, however, is often the first social network identified for individuals with 
disabilities as a "natural support" (Pickett-Schenk, Cook, Grey, & Butler, 2007). While 
family support has previously been associated with housing stability, the current research 
suggests these supports also contribute to greater community integration outcomes, as 
measured across multi-dimensional evaluation methods. Specifically, the presence of 
family involvement and support was associated with a significantly greater spatial 
presence in the community, higher social integration, and feeling like home. These 
findings were consistent whether the support was physically or virtually present, which 
shows promise in combatting social isolation for this population and in cases when 
mobility or accessibility may be limited. 
The positive relationship between family presence and community integration 
may be related to the individual 's role in the family as a form of meaningful activity. 
Strong support exists for both meaningful work and activity as an integral part of 
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community integration (Nelson, Clarke, Febbraro, & Hatzipantelis, 2005 ; Sullivan, 
Burnam, Koegel, & Hollenberg, 2000; Wireman, 2007). For example, individuals with a 
serious mental illness who owned a pet for benefits of companionship and having 
someone to love also had higher measures of engagement in meaningful activity and 
higher social and psychological community integration scores than those who did not 
own a pet (Zimolag & Krupa, 2009). In contrast, feelings of "role absence" expressed by 
individuals related to social roles and meaningful work had a negative impact on 
experiencing symptoms of mental illness (Pinfold, 2000). 
In cases where rehabilitation goals are temporarily or permanently suspended, the 
opportunity to foster family membership can also be a critical goal towards the individual 
re-establishing a meaningful role in the community that can have a positive impact on 
integration activities and broader community relationships. Examining the role of family 
support networks, whether physically or virtually present, for people who used to be 
homeless should be considered when developing interventions aimed at improving 
community integration. 
The limitations of the study include a small, relatively homogeneous sample, the 
absence of functional information that could impact integration efforts, and the use of 
subscales from multiple measures attempting to capture community integration outcomes. 
In addition to the small sample size which limits generalizability of findings, there are 
concerns of whether the demographics of the sample are representative of the greater 
homeless population, particularly with regard to education and race. In the current study, 
over half the indiviudals had at least some college, with many completing college and 
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even advanced doctorate degrees. These findings are consistent with a similar study in a 
large Midwestem city, and taken together may reflect a changing demographic of the 
homeless community where education level is less of a protective factor against 
homelessness (Helfrich, Chan, Simpson, & Sabol, 2011). It is also possible that many of 
the large scale studies of homelessness that report lower education levels may primarily 
be based on data collected on shelter or program intake forms, and not on individuals 
participating in research involving an intervention or training. Since all participants in the 
current study were a subsample of the larger Life Skills Intervention, individuals who had 
higher education levels may be more likely to seek participation in a training based study. 
Therefore, a self-selecting bias may also account for these demographic differences. 
Regarding a higher rate of female participants than the typical homeless population, 
based on observation this may be due to cohorts of women within the congregate sites 
who chose to participate in the Life Skills Intervention together and subsequently joined 
the current study. 
The lack of a single consistent community integration assessment tool continues 
to be a challenge in homelessness research, and proved to be a limitation in the current 
study. The information identified in the current study regarding the types of locations that 
are important to individuals who have obtained permanent housing provides important 
insight into the next steps in improving these measures. While many integration tools 
focus on participation in common neighborhood leisure activities and social networks of 
family and friends, they do not typically include homeless services and contacts, which 
were identified as important by almost 50% of the sample. Further research is needed to 
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clarify the impact that continued involvement with homeless services has on community 
integration. 
To our knowledge, this is the first study to use GIS to document the spatial 
presence of individuals with disabilities who used to be homeless in the community and 
the relationship to integration outcomes. A strength of using GIS in community 
integration research is that it is concerned with both what is happening, and where it is 
happening (de Smith, Goodchild, & Longley, 2007). Through GIS, the current study 
identified significant activities and interactions reported by individuals following 
housing; where individuals are spending their time, what supports they are seeking, and 
where they are going to get them. These are some of the principal inquiries of community 
integration research (Yasui & Berven, 2009), which were visually captured and tested 
using GIS. 
Although noted as a limitation above, having a small, relatively homogeneous 
sample allowed for more in-depth exploration and analysis of the location data collected, 
which further informs the research community of the complexities of what is happening 
and where in the integration process for individuals in this population. While almost half 
the sample identified homeless service locations as part of their important activities and 
in some cases places of social interaction, it was less use of these services that was 
associated with greater psychological integration. Taken together, these findings may 
characterize the complexity of the integration process for this population, where 
individuals may be seeking to forge a non-homeless identity, but still dependent on these 
locations and services that keep them com1ected to the homeless community. 
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Identifying which aspects of integration are most meaningful for individuals who 
used to be homeless is essential when developing, implementing, and evaluating 
interventions aimed at improving community integration. This study provides important 
insight into factors that may be linked to positive integration outcomes such as making 
where one lived feel like home, feeling part of the community, and increased family 
involvement. These results are promising, as unlike some demographic characteristics, 
these are mutable factors that may have the most practical potential for improvement for 
housing programs and providers, and be the most feasible to assess and change at the 
program level. Although the Activity Space measures were not associated with 
community integration outcomes in the expected direction, the use of GIS to examine 
one's spatial presence in the current study provided meaningful information about 
individual' s activity and movement patterns within the community as part of integration 
efforts. Continued research is needed using a spatial mapping approach to evaluate 
accessibility to resources available in the community area and neighborhood 
characteristics in conjunction with activity space measures as spatial factors that can 
promote or impede integration efforts. 
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Tablet. Demographic characteristics of the sample (N = 37) 
Age Mean 52.4(SD=7.8) 
Range 28-65 years 
Gender Male 45.9% 
Female 54.1% 
Ethnicity White 51.4% 
African American 43.2% 
Other 5.4% 
Education Some High School 18.9% 
High School 29.7% 
Some College 27.0% 
College Graduate 24.3% 
Primary Psychiatric Affective 56.8% 
Diagnosis Thought 5.4% 
Personality 5.4% 
None 32.4% 
Primary Physical Orthopedic/Bone/] oint 32.4% 
Diagnosis Cardiac/Pulmonary 45 .9% 
Other 13.5% 
None 8.1% 
Housing Site Congregate SRO 59.5% 
Independent 40.5% 
Substance Abuse History of Use 66.7% 
Current Use 35.1 % 
Employment status Unable due to 
disability 62.2% 
Time Homeless Mean 8 years (SD 11 yrs) 
Range 6 mo- 47 years 
Time Housed Mean 4 years (SD 4 yrs) 
Range 1 mo- 16 years 
Income Mean $9,182 (SD $5,035) 
Range $0- $23 ,000 
a Current substance abuse includes individuals with a history of substance abuse. 
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Table 2. Community integration means and differences between groups related to feeling like home, feeling part of the 
community, and family presence. 
Feel Like Home Feel Part of Community Family Present 
Mean (SD) Yes No Yes No Yes No 
Community Integration N=37 (N =25) (N =12) (N =19) (N = 18) (N = 20) (N = 17) 
Participatmy Mapping!GIS 
Activity Space 8.62 (12.79) 10.61 4.49 5.69 11.72 12.03 4.61 
Activity Space- 6.31 (9.71) 7.68 3.19 3.78 9.13 9.07 2.85* No Prompts 
No. Locations 12.65 (6.46) 14.08 9.67* 13.74 11.50 14.65 10.29* 
No. Locations- No 8.59 (5.89) 10.00 5.67* 9.37 7.78 10.05 6.88 
Prompts 
Integration Assessment 
V-l Physical 19.76 (4.83) 19.44 20.42 20.89 18.56 19.65 19.88 
+:>. 
Social 22.11 (4.90) 23.20 19.83* 23.00 21.17 24.70 19.06** 
Psychological 18.11 ( 4.58) 19.84 14.50** 19.95 16.17* 19.30 16.71 
Total Integration 59.97 (10.63) 62.48 54.75* 63.84 55.89* 63.65 55.65* 
CASIG 
Vocational 1.24 (1.77) 1.48 .75 1.95 .50* 1.45 1.00 
Transpotiation 1.30 (.70) 1.28 1.33 1.26 1.33 1.30 1.29 
Leisure 5.65 (2.43) 6.04 4.83 6.53 4.72* 6.20 5.00 
Community 2.78 (1.69) 3.00 2.33 3.11 2.44 2.90 2.65 
Quality of Life 23.35 (6.42) 24.60 20.75 25.16 21.44 22.85 23.94 
Friends 3.86 (1.67) 3.92 3.75 3.79 3.94 3.95 3.76 
Negative Behavior .89 (1.05) .76 1.17 .74 1.06 .80 1.00 
Note: * p < 0.05; ** p < 0.001 
Table 3. Correlations between community integration measures. 
Physical Social Psychological Total CASIG Quality Community Integration Community No. Locations Integration Integration Integration Integration of Life 
Activity Space -.325* .211 .037 -.035 .340* -.048 
Activity Space No 
-.319 .235 .113 .007 .183 .105 Prompts 
No. Locations .012 .399* .255 .299 1 -.173 
Locations - No Prompts -.082 .305 .291 .229 .899** -.133 
\.;.) 
Vl Physical Integration 1 .348* 0.148 .679** .012 .075 
Social Integration .348* 1 .480** .827** .399* .102 
Psychological Integration .148 .480** 1 .720** .255 .083 
Total Integration .679** .827** .720** 1 .299 .117 
CASIG Leisure .435* .353* .453** .556** .240 .329* 
Note: * p < 0.05; ** p < 0.001 
Table 4. Correlations of community integration measures and percentage of types of location identified, 
relative to total locations. 
Location Data % IADL %Homeless % Health % Vocational % Leisure 
Activity Space .292 I .282 .393* I .128 -.137 I -.034 -.066 I -.128 -.247 I -.032 
Activity Space No 
.297 I .257 .301 I .165 -.151 I -.093 -.077 I -.097 -.1 87 I -.073 Prompts 
No. Locations .228 I .276 .407* 1. 149 -.344* I -.040 .028 I -.112 .069 I .061 
\.J,.) 
0\ Physical Integration .059 I -.307 -.077 I -.148 -.346* I -.409* -.061 I .105 .284 I .574** 
Social Integration .561 **I .341 * .234 I .037 -.330* I -.245 -.404* I -.118 -.038 I .185 
Psychological 
.292 I .361 * -.104 I -.343* -.025 I .353* -.399* I -.237 .198 1 .153 Integration 
Total Integration .412* I .173 .028 1-.198 -.320 I -.147 -.386* I -.109 .197 I .412* 
% Leisure Locations -.384* I -.189 -.375* I -.339* -.130 I -.404* .267 I .280 1 
Note: * p < 0.05; ** p < 0.001 
Table 5. Frequency of type of location identified based on percentage of sample and 
proportion of total locations. 
Percentage of Sample Identified Percentage of Total Locations 
Without Without 
Prompts With Prompts Prompts With Prompts 
%IADL 73.0% 86.5% 24.9% 27.4% 
%Leisure 83.8% 94.6% 39.6% 37.1% 
%Health 59.5% 89.2% 14.4% 19.7% 
%Homeless 37.8% 48.6% 10.5% 9.1% 
% Vocational 21.6% 29.7% 4.0% 3.4% 
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Figure 1. Example of participatory map, drawn as a traditional looking map. 
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Figure 3. Example of participatory map with multiple locations, drawn in detail 
based on importance. 
fn 
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Figure 4. Examples of activity space areas in GIS, based on Figure 1 and Figure 2 
participatory maps. 
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Figure 5. Map of participant home locations and Activity Space areas. 
Participant Activity Spaces in the Greater Boston Area 
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Figure 6. Comparison of Activity Space size based on family presence. 
Activity Spaces of Individuals with Family Present 
In the Greater Boston Area 
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Figure 7. Enlarged map of most frequent Health, Leisure, and Homeless Service 
locations in Boston and types of activities engaged in. 
Most Frequent Leisure, 
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IMPACT OF ACCESSffiiLITY AND NEIGHBORHOOD CHARACTERISTICS 
ON COMMUNITY INTEGRATION FOR PEOPLE WHO WERE ONCE 
HOMELESS 
ABSTRACT 
Although a desired rehabilitation goal, research continues to document that 
community integration significantly lags behind housing stability success rates for people 
with disabilities who used to be homeless. Consideration of environmental factors 
impacting integration success includes accessibility to resources, neighborhood 
characteristics, and normalization of housing. The current study used Geographic 
Information Systems (GIS) to examine how an individual's "activity space," or spatial 
presence in the community, neighborhood demographic characteristics, and accessibility 
to community resources relates to community integration outcomes. Significant findings 
include an inverse relationship between activity space size and number of community 
features in one's immediate area, suggesting less need to travel far from home when 
amenities are readily available. Further analysis notes proximity to a greater number of 
participant preferred community features was associated with higher social integration. 
Activity space size also varied based on proximity to transportation and health care 
resources. Finally, whether one felt a part of the community did not differ based on 
neighborhood demographic characteristics or whether one lived in independent or 
congregate housing. The current study suggests the ongoing challenges of integration are 
51 
not dependent on housing type but may vary based on accessibility to, and relative 
importance of, specific community features. 
52 
In rehabilitation, considerations of accessibility typically refer to removing 
barriers in the environment to increase the opportunity for people with disabilities to live, 
work, and recreate to the same extent as others in the community. The study of 
geographic accessibility more commonly refers to the proximity to desirable community 
features from a specified location, such as one's home. For individuals with disabilities 
who are homeless, however, considerations of accessibility on either level may not be 
feasible when trying to obtain housing as a primary need. Yet both accessibility factors 
may play a significant role in community integration efforts, which have fallen short even 
in housing program such as Housing First, with documented successful long term 
housing stability rates (Wong et al. , 2006). Difficulties adjusting to a new environment, 
social isolation, perseveration of homeless behaviors, and ongoing stigmatization 
continue to interfere with the integration process (Dmry, 2008; Tsai, Mares, & 
Rosenbeck, 2011; Yanos, Barrow, & Tsemberis, 2004). 
Community integration researchers agree that factors related to both the person 
and environment can impact the success of integration efforts. Much of the existing 
literature is focused on barriers to integration, with limited research on what 
neighborhood, program, and individual factors contribute to successful community 
integration (Yanos, 2007). Wong and Solomon's (2002) conceptual model for 
understanding community integration presents a framework for reviewing current 
research on factors that impact community integration for people who are homeless, and 
opportunities to improve integration through changes in both the individual and the 
community setting. In addition to defining the different aspects of physical, social, and 
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psychological integration, Wong and Solomon include program or environment factors 
that contribute to the success or failure of integration, rather than resting the 
responsibility solely within the individual. From a programmatic perspective, there is a 
specific call for future research on the effects of housing environment and neighborhood 
variables on community integration (Gulcur, Tsemberis, Stefancic, & Greenwood, 2007). 
The Wong and Solomon (2002) framework of program factors proposes that 
housing environments and neighborhoods that are normalized, safe, accessible, and more 
accepting of differences increase participation in activities and opportunities to interact 
with community members. There is limited research, however, on what housing and 
neighborhood factors are essential for adaptive health, functioning, and recovery (Kloos 
& Shah, 2009). Available empirical support for the framework fmds higher neighborhood 
quality is associated with higher participation in community activities, housing stability, 
and housing satisfaction outcomes (Kloos & Shah, 2009). For example, neighborhoods 
with higher crime heighten anxiety and fear, which can decrease social and psychological 
integration (Yanos, 2007). Type of housing, specifically independent housing such as in 
the Housing First model, is positively associated with psychological integration and 
feeling "normal" again (Kirkpatrick & Byrne, 2009; Yanos, Barrow, & Tsemberis, 2004). 
Yet there remains a need to focus on removing both social and spatial barriers to 
participation, including how involved or integrated individuals are in the community 
(Pinfold, 2000). In addition to neighborhood characteristics, accessibility to resources can 
either promote or hinder opportunities for integration efforts. A two year longitudinal 
study of the effect of housing satisfaction on housing stability for people who were 
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chronically homeless identified "a good environment" and "geographic proximity to 
desirable resources" as two of the six primary factors impacting housing satisfaction 
(Tsai, Mares, & Rosenheck, 2011 ). Also significant was that these two factors were not 
related to a decline in satisfaction over time, as found with three of the four other 
identified factors. Overall, housing satisfaction was predicted more by housing site than 
demographic variables. These issues highlight the importance of expanding measures of 
integration beyond physical presence and participation in the community. Examining 
both the neighborhood environment and measuring proximity to community features are 
an important next step in community integration research. 
A geospatial approach to assessing housing environment and integration 
Geographic Information Systems (GIS) offers a unique approach to studying 
integration by mapping individual home locations and community features to examine 
patterns and trends in these spatial relationships. GIS has previously been used in 
rehabilitation and public health research to measure the relationship between 
neighborhoods and health. Studies include examining the impact of access to community 
resources on health, the relationship of accessibility to green space on physical activity, 
and the development of an index of community walkability based on environment 
accessibility and barriers (Coombes, Jones, & Hillsdon, 2010; Leslie et al., 2007; Pearce, 
Witten, & Bartie, 2006). Results indicate not only do environment factors impact health 
outcomes, but also may be a contributing factor for known demographic discrepancies. 
GIS has also been used to analyze neighborhood characteristics of risk based on 
proximity to positive resources, such as libraries and parks, and negative influences, such 
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as bars and liquor stores, as it relates to adolescent substance abuse (Mason, Cheung, & 
Walker, 2009). 
A strength of using a GIS approach to investigating community integration is that 
resource availability in the community area and neighborhood characteristics can be 
evaluated as spatial factors that may facilitate or impede integration efforts. Locations of 
features such as public transportation, grocery stores, public libraries, parks, and health 
care resources can be plotted as points on the map and the distance measured in relation 
to the proximity from one's home address. The distance from these points could impact 
one ' s level of physical and social integration, where shorter distances may be associated 
with better integration. Through GIS analysis, if features are identified as more 
meaningful for integration, they can be given greater weight in distance calculations of 
accessibility. GIS can thereby visually create a link to understanding the person-
environment interaction influencing participation and integration in the International 
Classification of Function, Disability, and Health (ICF) model of disability (Falvo, 2009). 
Use of GIS in research with individuals who are homeless is just emerging. For 
example, a geographic analysis of the neighborhood quality of individuals before and 
after housing reported mixed findings with respect to neighborhood demographic factors 
of race and education level as it related to outcomes of neighborhood satisfaction, social 
support, and subjective distress (Tsai, Mares, & Rosenheck, 2010). As noted previously, 
issues of social isolation and limited integration persist despite increasing housing 
stability success rates and physical presence in the community (Pinfold, 2000; Prince & 
Gerber, 2005). These findings reflect the complexity of the integration process and 
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difficulties discerning which factors are most important for promoting integration efforts. 
The overall purpose of this study was to use GIS and measures of spatial proximity to 
describe the relationship between accessibility of community features, neighborhood 
characteristics and community integration for individuals with disabilities who were once 
homeless. To address the overall purpose, the study had four specific aims: 1) to describe 
the geographic accessibility of permanent housing sites to various community features 
using measures of proximity; 2) to determine the relationship between accessibility and 
community integration outcomes; 3) to examine the relationship between accessibility 
and the frequency of different types of community locations identified as important; and 




Data was collected from 37 individuals who were participating in a larger Life 
Skills Intervention Study with the goal of improving housing stability by increasing skills 
through a manualized intervention including modules in Money Management, Food and 
Nutrition Management, Home and Self-Care, and Safe Community Participation 
(Helfrich, 2006a; Helfrich, 2006b; Helfrich, 2006c; Helfrich, 2006d; Helfrich, 2009). 
Content was delivered through six facilitated group sessions per module. All participants 
had a history of homelessness and were currently involved with one of two housing 
programs in the greater Boston area. The first program provided housing to 22 
participants (59.5 %) by way of six congregate housing sites in Boston. The second 
57 
program provided independent apartments scattered throughout the greater Boston area, 
which housed the remaining 15 participants (40.5%). 
Measures 
Demographic information was collected through the Survey of Income and 
Program Participation (United States Census Bureau, 2012) in the larger Life Skills 
study, as was the Client Assessment of Strengths and Goals (Wallace, Lecomte, Wilde, & 
Liberman, 2001 ). CASIG subscales of Transportation, Vocational, Leisure, Friends, 
Quality of Life, and Community were used in the current study as community integration 
measures. A second community integration measure termed the "Integration 
Assessment," was a 20 item self-report questionnaire constructed from other integration 
measures (Brown et al., 2004; McColl, Davies, Carlson, Johnston, & Minnes, 2001; 
Segal & Aviram, 1978; Zimolag & Krupa, 2009) for the current study to specifically 
assess physical integration, psychological integration, and social integration, as well as 
provide a total integration score. In addition to the questionnaire, participants completed 
a participatory mapping activity where they were asked to draw any locations, activities, 
or resources that were important to them based on their experiences. When the mapping 
activity was complete, participants were asked to identify which of the locations was 
most important, where they spent the most time, where they felt they belonged the most, 
and where they felt most productive. Finally, participants were asked if they felt a part of 
their community and if where they lived felt like home. 
Next, the participant locations identified in the mapping activity were plotted on a 
geographic map, which then used data layers (noted below) to construct surrounding 
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community features and neighborhood characteristics. The locations were first found in 
GoogleMaps© and then geocoded through GPSVisualizer.com for entry into the GIS 
database using ESRI ArcGIS ArcCatalog and ArcMap software version 10.1 . Locations 
were grouped into five categories: Instrumental Activities of Daily Living (IADL), 
Health, Homeless Services, Leisure, and Vocational. With the specific locations plotted 
on the map, GIS analysis can create and measure the size of the individual's "activity 
space." The activity space is representative of an individual's day-to-day activities and 
interactions with others (Nemet & Bailey, 2000). Activity spaces were created using the 
Directional Distribution: Standard Deviation Ellipse function of Spatial Statistics in 
ArcMap. A one standard deviation ellipse (SDE) method was used containing 68% of the 
points within the boundary of the ellipse to represent the integration experiences of 
participants, particularly the spatial extent and direction of movement patterns within the 
individual ' s geographic area. An evaluation of the proportion of each type of location 
identified relative to the total number of locations was also completed. A more detailed 
description of these measures and procedures can be found in a related study (Chan, 
2013). 
Data 
Community Features: Data layers for the project were obtained from the state of 
Massachusetts (MASSGIS) through http://www.mass.gov/mgis/laylist.htm. To construct 
the greater Boston area, the County and Community Boundary (Towns) layers were used. 
Layers of community features included transportation networks (Bus routes and stops, 
Subway/Rapid Transit), health care facilities (Acute Care Hospitals, Community Health 
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Centers), education institutions (Schools, Colleges/Universities), public services (Police 
Stations, Fire Stations), open space/recreational , and libraries. It is noted that the Rapid 
Transit is the subway system connecting the greater Boston area, and commonly referred 
to as the "T". 
From each data layer, specific attributes were selected for inclusion based on the 
relevance to the study. For example, in the library data layer, only public libraries were 
included as participants would not likely use libraries at schools, institutions, or medical 
centers. Similarly, the community health centers in prisons and schools were not 
included. For the open space layer, recreation, conservation, habitat, and scenic areas 
were selected as representing green space. 
Finally, locations of grocery stores were also included as an additional community 
resource not provided through Mass GIS datasets but identified through Google maps as 
a location frequented by the majority of the sample (Chan, 2013). All participant 
addresses and grocery store locations were also geocoded using GPSVisualizer.com. 
Neighborhood Characteristics: Available 2000 Census Block Group data for 
Massachusetts was also obtained through MASSGIS. Data regarding neighborhood 
characteristics on gender, race, education attainment, employment status, and income 
level of each participant's block group was included to assess overall characteristics of 
the participant's neighborhood and how closely the participant' s demographic 
background matched where he or she lived. 
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Data Analysis 
Summary findings related to demographics, activity space size, and community 
integration measures were joined to the participant home locations shape file in GIS for 
spatial analysis. The relationship between activity space size, the other community 
integration measures and accessibility ratings using spatial statistics was completed using 
spatial auto-correlation in ArcMap. It is of note however, that typically 30 data points are 
needed for a valid analysis of spatial statistics. Based on 51 % of the sample living in 
three of the six congregate settings, only 20 distinct housing locations were available. 
Therefore, only preliminary results are reported. 
Proximity to community f eatures 
To analyze accessibility to community features, proximity was measured two 
ways. First, the actual distance from the participant home location to the closest identified 
community feature in each category was determined using Euclidean Distance. Although 
it is noted Euclidean Distance represents direct, straight line access to the identified 
locations and not based on actual distance through a network of streets or transportation 
routes, recent research reports Euclidian distance and travel network distance are highly 
correlated (r > .90; (Apparicio, Abdelmajid, Riva, & Shearmur, 2008; Boscoe, Henry, & 
Zdeb, 2012). 
The second measure of proximity used the Multiple Ring Buffer in GIS to create 
boundaries of specified proximities ( <.5 mi, 1 mi, and 2 mi) and examined what features 
related to community integration fell within these buffer zones (see Figure 8). The 0.5 
and 1 mile buffer zone distances were chosen as areas that could reasonably represent the 
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individual's immediate and extended area that may also be in walking distance to 
features. Features within a 2-mile radius were also considered as they may be accessible 
by public transportation and reached within a short time period, which may increase the 
likelihood of activity or use. A count of the number of community features from each 
category within the three specified buffer zones (<.5 mi, 1 mi, and 2 mi) for each 
participant address was completed to compare the relative accessibility of features. For 
the transportation layers, counts for both proximity to the number ofT stations and 
number ofT lines were included for each buffer zone as typically only the closest T 
station for a specific line would be relevant, but proximity to stations on multiple lines 
could be more significant. Similarly, counts of the number of bus stops and number of 
bus routes were both included in the analysis. 
Spatial Weights Matrix and Accessibility Index 
Spatial weights were also applied to the count data in the buffer analysis based on 
the relevance of identified features to create a spatial weights matrix (SWM). The SWM 
produced an overall accessibility index score for each individual's home location by 
multiplying the total number of counted features within the specified proximity by the 
assigned weighted amounts. Four different spatial weights were applied based on the 
relevance of identified features to integration to see how the accessibility maps changed 
for each individual's home location. The relevance of these community features for 
spatial weighting was determined multiple ways. First, spatial weighting was based on 
prior research findings related to community integration (Gulcur, Tsemberis, Stefancic, & 
Greenwood, 2007; Tsai, Mares, & Rosenbeck, 2011 ). Based on these results, access to 
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health care, transportation, and grocery stores received the highest weighting of 6, while 
access to public libraries and green space received a weighting of 4. The second SWM 
was based on the types of locations most frequently identified by the total sample in the 
current study, where grocery stores again received the highest weight of 6, followed by 
health locations and parks both weighted at 4, and libraries weighted at 2. The third 
SWM consisted of weighting only locations identified for the total sample as either most 
important, most time, belong most, or most productive, in order of frequency, which 
resulted in parks being weighted 6, hospitals weighted 4, and libraries weighted 2. All 
features not identified were not assigned a spatial weight in any SWM. 
The final SWM was constructed and applied on an individual basis by examining 
the types of places each individual reported as most important, most time, where he or 
she belonged most, or felt most productive, to create an individualized SWM. These 
types of locations were given a weight of 3. 
In all cases, in addition to the initial weight assigned to a feature based on the 
relative importance to community integration, a second weight was applied based on 
proximity to participant address. For example, in the first SWM, accessibility to grocery 
stores was given the initial spatial weight of 6 as highly significant to community 
integration. With the additional distance weight, the number of grocery stores within the 
0.5-mile buffer zone was multiplied by a weight of 3 based on the close proximity to the 
participant's home. For locations within the 1-mile buffer, a distance weight of2 was 
used. 
A summary score for all the count data within the three buffer areas with the 
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appropriate spatial weights applied for each community feature category was then 
calculated to produce an overall accessibility index rating. The accessibility index scores 
for each participant were joined in GIS to the attribute table of his or her home location 
on the map to graphically display changes in the results based on the different spatial 
weights applied. 
Results from both of the above proximity analyses were then correlated with each 
of the community integration outcomes, as well to the frequency and proportion of the 
type oflocation identified (IADL, Health, Homeless Service, Leisure, Vocational) 
relative to the total number of locations reported. These correlations were conducted 
based on findings from the related study of significant relationships between the 
proportion of the types of locations used and community integration outcomes (Chan et 
al., 2013). In addition, results ofthe distance and SWM results were compared by 
housing type through independent samples t-test. 
Neighborhood characteristics 
Demographics for each participant were compared for similarity with the 
corresponding census block group. Each participant received a percentage score 
comprised of the percentage of individuals in the block group with the same 
demographics. For example, if 12% of females in the block group completed 11th grade, 
any participant with an 11th grade education living in that block group would receive a 
score of 12%. These scores were identified for employment status (employed, 
unemployed, and not in the labor force), education level, household income, and race. 
How well participants matched their block groups were analyzed based on demographic 
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variables using ANOVA and independent sample t-tests. The relationships between 
participant neighborhood match and community integration outcomes were also tested 
using correlation analysis. 
Results 
Demographic characteristics of the sample and results of community integration 
measures are presented in Table 6, and discussed in more detail in a related study (Chan, 
2013). Examples of the types oflocations identified within each of five categories include 
Health (medical and mental health centers, hospitals, clinics, clubhouses, substance abuse 
treatment, pharmacy); Vocational (employment, volunteer, education/job training); 
Leisure (parks, restaurants, coffee shops, movies, meeting friends or family, libraries, 
churches, fast food); IADL's (groceries, shopping, banking/ money orders, post office, 
transportation); Homeless Services (food pantries, housing programs/case management, 
shelters). As noted elsewhere, Leisure activities were the most frequently type of 
locations identified; specifically, going to get coffee, going to the park or taking a walk, 
going to the library, or going out to meet up with others. Leisure and Health locations 
were also the most frequently identified response to the location that was most important, 
while Home was most often reported as where individuals spent the most time, were most 
productive, and where they belonged most. 
Community Area 
Average distances to the closest community features and average number of 
features per buffer distance are presented in Table 7. An overlay of the transportation 
data layers within the buffer zone map revealed all participant residences (100%) had 
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access to bus transportation within a 0.5 mile radius (Figure 9). The majority of the 
resident locations (65%) were also within 0.5 miles from at least one T station, with 70% 
within 1 mile. For health care resources, less than half of the resident locations were 
within a 0.5 mile radius from a major hospital and community health care center (40%), 
but 85% were within a 2 mile radius from a major hospital and 70% were at least within 1 
mile from a community health center. Other notable findings include proximity to open 
space areas. Here, 100% of participant locations were within .05 mile of open space 
recreation or green space areas, with an average of 9. 7 features in the individual's 
immediate area. Less encouraging was that only 10% of residences were within a 0.5 
mile radius of a public library, and only 60% were within 0.5 mile from a major grocery 
store. These numbers only increased to 20% for libraries when looking within a 1 mile 
radius, but did increase to 80% for grocery stores. 
Accessibility measures: SPSS Results 
Distance: Activity space size had a significant negative correlation with distance to the 
closest bus stop (see Table 8), suggesting people who lived closer a bus stop had larger 
activity spaces. In contrast, there was a significant positive correlation between activity 
space size and distance to the closest T (subway) stop, where living farther from the stop 
was associated with a larger activity space. A similar positive correlation was found 
between activity space size and distance to the nearest hospital, university, and police 
station. There were no significant correlations between distance and the Integration 
Assessment measures, but there was a significant negative correlation between the 
CASIG Community score and distance to the closest library and grocery store, suggesting 
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those with higher Community scores lived in closer proximity to these locations. This is 
likely in large part to the question endorsed by 57% of the sample on the Community 
subscale related to going to library. Finally, there was also a negative correlation between 
total number of locations identified in the mapping activity and the distance to the closest 
hospital, indicating those who lived closer to a hospital were associated with a greater 
number of locations identified. 
Additional distance correlations related to the types of locations identified (Table 
9). Specifically, the proportion of IADL locations identified positively correlated with the 
distance to the nearest T stop and school, whereas the proportion of Leisure locations 
identified showed a positive correlation with the distance to the closest grocery store, 
library, and university. Examining the percentage of Homeless Service locations used 
revealed a positive correlation with distance to the closest open space or recreation area. 
Here, participants who identified a greater proportion of Homeless Service based 
locations lived farther from parks and recreation areas. 
Finally, a comparison of housing type showed independent housing was 
significantly closer to bus stops than the congregate housing sites, whereas congregate 
housing sites were located significantly closer toT stops, schools, and open space 
recreation areas (Table 1 0). 
Accessibility Jndex/SWM· Analysis of the number of community features within the three 
buffer distances prior to spatial weights being applied showed a negative correlation 
between total number of community features within the 2-mile buffer and activity space 
size (Table 9). These fmdings suggest locations with less community features were 
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associated with larger activity spaces, and conversely, participant home locations with 
more community features were associated with smaller activity spaces. In addition, total 
number ofunweighted community features within 2 miles was negatively correlated with 
the proportion of IADL locations identified, suggesting locations with less community 
features overall corresponded to higher use of IADL locations. Finally, the total number 
of community features within the 1 mile buffer was positively correlated with the 
proportion of Leisure locations identified, where a greater number of surrounding 
community features overall was associated with a greater percentage of Leisure activities 
and locations reported. 
When evaluating the accessibility index scores based on the SWM data, there 
were no significant findings for the first spatial weight giving the highest weighting to 
transportation, health care, and grocery stores. Despite different spatial weighting, there 
were similar results for the second and third spatial weights, where in both cases there 
were positive correlations with CASIG Vocational scores at the 1 mile buffer distance 
and with the proportion of Leisure locations identified at all three buffer distances. 
Proximity analysis based on the individualized SWM revealed a positive 
correlation with Social Integration at all three distances and for the Total Integration 
score at the 2 mile buffer distance. Here, with the individualized weighting applied, a 
higher number of preferred community features was associated with greater social 
integration and total integration overall. In addition, similar to the sample derived 
weighting, the individualized spatial weights matrix results were positively correlated 
with the CASIG Vocational scores. An examination ofthe questions in the Vocational 
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subscale showed the items that received the most frequent response included whether in 
the past 3 months one had a paid job, went on an interview, participated in job training, or 
had the ability to work for four consecutive hours (43%). Results of the accessibility 
index summary scores based on the second SWM and Individualized SWM are displayed 
graphically in Figures 10 and 11. 
Neighborhood characteristics: Average median income of block groups for all 
participant housing was $39,472. Average median income was $36,570 for congregate 
housing and $32,475 for independent housing, compared to $9,182 for the sample. 
Education level was more disparate. Over half of participants ( 51.3%) had at least some 
college, which was similar to the characteristics of congregate housing blocks (54.5%), 
but higher than independent housing blocks (32.9%) . Independent sample t-tests revealed 
participants in independent housing had a significantly higher education match with the 
neighborhood than those in congregate housing. Looking at individual results, CASIG 
Friend subscale score was negatively correlated with percentage of income match, and 
positively correlated with percentage of education match. Finally, ANOV A results report 
Black participants had a significantly greater income match with their neighborhood than 
White or Hispanic participants. There was no significant difference, however, in any of 
the neighborhood match characteristics and whether individuals felt a part of the 
community or if where they lived felt like home. 
Accessibility measures: Spatial Analysis in ArcMap 
Global Moran's I was used to evaluate spatial autocorrelation of the participant 
locations at lag distances of .06 mile, as determined by ArcMap. Global Moran's I 
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showed significant clustering based on activity space size in comparison to the overall 
mean value (J = -.0008, z(J) = 2.24, p = 0.025), signifying a positive clustering trend on a 
global scale. Tests of spatial autocorrelation were also significant for race (I= -.042, z(I) 
= -2.05,p = 0.040) and education (I= -.043, z(I) = -2.11 , p = 0.035) match percent, 
representing more spatial dispersion than expected with a negative clustering trend, but 
were not significant for the other dependent variables of number of locations, community 
integration measures, or accessibility ratings. 
Discussion and Implications 
To our knowledge, this is the first study to examine the effect of accessibility and 
neighborhood characteristics on community integration for individuals who used to be 
homeless using GIS and participatory mapping techniques. The results support that an 
individual ' s activity space size, as a measure of how one interacts with his or her 
environment, varied with both the number of community features available in one's 
immediate area and the proximity to specific features. The significantly larger activity 
space sizes for those with access to the least number of community features could be 
indicative that individuals had to leave their immediate areas to access desired locations 
or resources. Conversely, individuals living in locations with access to a greater number 
of community features had significantly smaller activity spaces. In this case it is plausible 
that greater accessibility to a variety of features could remove the necessity to travel great 
distances. 
A strength of using GIS in community integration research is in examining how 
the relationship between accessibility to specific types of community features may be 
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influencing how the individual interacts with the environment. For example, we observed 
a greater proportion of IADL locations identified by participants who lived in areas with 
less community features, which suggests that these types of locations, including grocery 
stores, banks, check cashing, and convenience stores, may represent a minimal level of 
the types of features or locations more readily available even in areas where few other 
resources are found. In contrast, a greater proportion of leisure based locations, including 
coffee shops, parks, libraries, and restaurants, were identified by participants who lived in 
areas with overall significantly greater number of community features available. It may 
be in these areas that the increased number of community features included more access 
to leisure-based locations, and therefore more opportunity for physical integration 
(Gulcur, Tsemberis, Stefancic, & Greenwood, 2007). 
The prevalent access to public transportation from all participant locations was 
one of the most encouraging findings of the study. As noted above, accessibility to 
transportation can provide the possibility to expand one's activity space, or day-to-day 
experiences, and opportunities for improving physical and social integration (Iwarsson & 
Stahl, 2003; Stahl, Carlsson, Hovbrandt, & Iwarsson, 2008; Townley, Kloos, & Wright, 
2009). Analysis of the relationship between proximity to closest community features and 
community integration measures revealed a significant association with activity space 
size. Specifically, larger activity spaces were significantly correlated with being closer to 
bus stops, but farther away from the T stops. Individuals who lived farther from bus stops 
tended to have significantly smaller activity spaces. In this case, without access to bus 
transportation, the individual may be only able to go as far he or she could walk and be 
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more likely to frequent locations closer to home. In contrast, those who were located 
close to bus stops may have had more access to multiple locations, particularly within 
one's community area, as is typical ofbus routes. 
Access to transportation and community features also varied by housing type. 
Independent housing, which was scattered throughout the city of Boston and neighboring 
communities, had more immediate access to bus stops, whereas congregate housing, 
located within the city, was significantly closer to transportation via the T, along with 
other community features such as schools and recreation areas of parks, bike trails, and 
swimming. It is possible that in addition to being located within the city, the housing 
program may have made a concerted effort to identify congregate housing in locations 
where residents would have access to a variety of community features. Additional 
qualitative research to interview these agencies could triangulate the findings related to 
policy and program planning. It is noted however, while recreational features such as free 
community pools and bike trails were in the immediate area, none of these locations were 
identified by participant in the mapping activity as being used. It is possible that 
participants are aware of these features and they were just not important to include, but in 
at least one case, when asked if there were any activities he wanted to be more involved 
with, a participant living at a congregate site for 3 years reported "swimming" and that he 
wished he could find a pool to go to. The extent of awareness of resources in the area as a 
contributing factor of integration activity, however, was beyond the scope of the current 
project. 
An unexpected finding was that individuals who lived closer to the Tactually had 
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smaller activity spaces than those farther away. It is possible that the distance incurred to 
access the T contributed to the overall larger activity space size for those who lived 
farther. It is noted, however, that unlike bus routes, the T network connects outlying 
areas, with lines that transverse the city by radiating out from the government and 
financial centers of Boston. Because of the distance between most line stops, it is more 
likely to take individuals out of their immediate area. Those who live closest to the T may 
also be more likely to be located within the city, where there may be greater access to 
community features within walking distance, which coincides with the above findings 
related to the relationship between number of community features and activity space size. 
The additional finding that living farther from the T stop was associated with a 
significantly greater number of IADL locations identified may provide further evidence 
that these are the resources or community features more likely available and therefore 
more likely to be frequented. It is noted, however, that a higher percentage of leisure 
locations was associated with closer proximity to grocery stores and libraries. Having 
immediate access to these features may allow for more time for desired leisure locations, 
regardless of their proximity. Greater use of homeless service locations was associated 
with farther distance to parks and recreation areas. Findings from the related study note 
that use of homeless services was also associated with a lower percentage of leisure 
activities identified, including visiting parks and open space areas (Chan, 2013). Here, 
understanding the spatial relationship between distance to parks and actual use can 
further inform community integration research, when reduced proximity may be a 
significant contributing factor for lack of use. 
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Smaller activity space size also correlated with living closer to a grocery store and 
hospital, whereas living farther from a hospital was associated with larger activity space 
size, and fewer locations identified overall. As health locations were reported as one of 
the most impmiant type oflocation identified by the majority of the sample, keeping 
medical treatment a priority may mean that the process of getting to health locations that 
are a greater distance expanded one's physical presence in the community, but also 
allowed less time for interaction in other locations. Or, alternatively, if ongoing medical 
treatment was required, one may have a reduced capacity for additional activities. 
When examining proximity results based on the accessibility index, only spatial 
weighting based on individual priorities yielded significant relationships to community 
integration outcomes. Specifically, individuals with a higher number of preferred 
community features in their immediate area were associated with higher social 
integration and total integration scores. It is unclear, however, if these locations were 
identified by individuals as most important, where they spent more time, felt that they 
belonged, or felt productive because the locations encourage social interaction and create 
opportunities for social engagement, or conversely, if people scored lower in social and 
total integration because they did not have frequent access, and similar opportunity, to 
their preferred community features within their immediate area. 
Like the weighted SWM, a greater number of preferred community features was 
also associated with higher scores for vocational activity, including having a job, 
participating in interviews, job training, and having the capability to work more than four 
hours a day. It is unclear the relationship between these factors, unless the capability for 
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vocational activity can be considered a measure of function. In this case, a greater level 
of function could correspond to a greater ability to engage in activities within the 
community, and therefore identify community features other than "home" as preferred. 
The different spatial weight matrices were also graphically compared to examine how 
these accessibility index scores and maps varied. Spatial analysis of these factors through 
Moran's I provided additional evidence for the association between activity space size 
and home location, where distance from the city may be associated with size of activity 
space. As previously noted, with limited data points these findings must be interpreted 
with caution. 
Significant differences emerged when examining neighborhood characteristics 
related to education and race. It is unclear why higher friendship scores were associated 
with a greater education match, but with a lower income match within one ' s 
neighborhood. Differences were also found by housing type, specifically where 
participants in independent housing were more likely to match the education 
characteristics of the neighborhood. Many of the congregate housing sites were located in 
well-established neighborhoods in Boston and although average income levels were 
comparable to independent housing neighborhoods, education level was much higher and 
closer to the overall characteristics of the sample. For example, anecdotally, as one 
participant who lived at his congregate apartment for over 15 years noted, "I feel like I 
am living in my boss' neighborhood." 
Despite these differences, a very promising finding was that there were no 
significant differences in reports of whether one felt a part of the community or if where 
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one lived felt like home. Wong and Solomon's framework suggested demographics of 
age and race would be significantly related to participating in and feeling a part of the 
community, however more recent research showed ethnic match with neighbors, and 
factors of age, race, education and length of time homeless were not significantly 
associated with community integration (Abdallah, Cohen, Sanchez-Almira, Reyes, & 
Ramirez, 2009; Yanos, Felton, Tsemberis, & Frye, 2007). The results of the current 
study provide further support for research noting demographic neighborhood 
characteristics were not significant predictors of community integration. Yet there 
continues to be conflicting results regarding the relationship between independent 
housing and psychological integration. Although limited in sample size, findings from the 
current study align with Yanos (2007) who reported independent housing was not 
significantly related to community integration. 
Another encouraging finding was high accessibility to open space recreation 
features for all locations. Findings related to accessibility to the library were not as 
positive and yielded poor proximity ratings for the majority of the sample. These findings 
are concerning as public libraries are not only where some participants go as their 
primary source of internet use, but also to borrow books and DVDs as forms of 
inexpensive entertainment while living on a tight budget. Similarly, proximity to grocery 
stores can promote healthier eating and better use of financial resources. Without access 
to a grocery store, participants may be more likely to rely on fast food or purchases from 
a convenience store, which can be both unhealthy and not cost effective. Even though 
proximity to a grocery store was as high as 80% within a 1-mile radius, this may mean 
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that participants would have to use public transportation and/or be limited in how much 
could be purchased in one trip. 
The current study explored the relationship between community integration and 
accessibility measures as an important housing environment variable. In addition to 
distance measures, accessibility to community features was examined by counting the 
number of features within specified proximities to one's home address, and applying 
spatial weights to features considered more important for community integration based 
on prior research or identified as important by the individual. This study contributes to 
the literature by using an innovative approach through GIS to systematically assess 
community integration patterns and accessibility at an individual level, and provides 
important insights into the benefits of proximity to specific community features. Overall, 
more data is needed to strengthen the current findings related to activity space size and 
community integration and to reveal patterns within the spatial analysis. If replicated on a 
larger scale, the results could serve as a valuable guide for housing programs and urban 
planners in consideration of congregate and low income housing sites, with particular 
attention to the proximity and number of leisure and health based locations. However it is 
also important to note that it was a greater number of individualized participant-identified 
preferred community features that were associated with higher social integration and total 
integration score. These findings may be another example where the importance of 
individual assessment of neighborhood qualities and integration activities seem to 
supersede objective neighborhood measures. 
Aside from limitations in the small sample size, the generalizability of these 
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results may be limited to the Boston area, which has multiple public transportation 
options and considered "America's Walking City," increasing the chance for 
accessibility. Missing from the current study, however, is information regarding 
participant's actual level of function that can impact integration efforts regardless of 
geographic proximity and ease of accessibility, which is another limitation to the results. 
Future research collaborating with rehabilitation professionals such as occupational 
therapists to obtain such measures of function would strengthen the interpretation of 
results. Further, aside from participant identified locations, comprehensive location data 
of community features related to mental health centers, pharmacies, and homeless service 
locations is missing from the current count data in the proximity analysis. Without this 
information, it is unclear if participants are using locations that are closest to their homes 
or within their activity spaces, or simply retuming to locations and services they used 
prior to housing. 
As part of the ongoing investigation, additional community features that may be 
barriers to integration such as abandoned buildings, liquor stores and bars should be 
included for measures of proximity in future research, as many of these participants 
historically struggled with addictions. Similarly, incorporating spatial data related to the 
incidence of crimes rates may be significant as people are more likely to stay indoors, 
become socially isolated, and experience depressive symptoms in high crime areas or 
where fear of crime is high (Curry, Latkin, & Davey-Rothwell, 2008; Stafford, Chandola, 
& Marmot, 2007). An examination of correlations between these neighborhood 
characteristics and number of accessible features in the area will be an important spatial 
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consideration. 
Community integration continues to challenge researchers, service providers and 
the individuals they serve. The current study suggests these challenges are not dependent 
on type of housing but may vary based on accessibility to specific community features, 
and relative to the importance of the types of locations individuals actually use. 
Understanding the interaction of both structural and individual contributors to community 
integration will become increasingly important as resources shift to supporting and 
sustaining permanent housing. Spatially examining community integration efforts and 
needs through GIS analysis shows these interactions in an objective and meaningful way. 
Further research is needed to examine the role and relative importance of housing 
environment factors in community integration, and what factors are most strongly 
associated with higher integration. 
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Table 6. Demographic characteristics of the sample (N = 37) and community 
integration means. 
Age Mean 52.4(SD=7.8) 
Range 28-65 years 
Gender Male 45.9% 
Female 54.1% 
Ethnicity White 51.4% 
African American 43.2% 
Other 5.4% 
Education Some High School 18.9% 
High School 29.7% 
Some College 27.0% 
College Graduate 24.3% 
Primary Psychiatric Affective 56.8% 
Diagnosis Thought 5.4% 
Personality 5.4% 
None 32.4% 
Primary Physical Orthopedic/Bone/} oint 32.4% 
Diagnosis Cardiac/Pulmonary 45.9% 
Other 13.5% 
None 8.1% 
Housing Site Congregate SRO 59.5% 
Independent 40.5% 
Substance Abuse History of Use 66.7% 
Current Usea 35.1% 
Employment status Unable due to 62.2% 
disability 
Time Homeless Mean 8 years (SD 11 yrs) 
Range 6 mo- 47 years 
Time Housed Mean 4 years (SD 4 yrs) 
Range 1 mo- 16 years 
Income Mean $9,182 (SD $5,035) 
Range $0- $23,000 
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Table 7. Proximity to community features: Average distance to closest feature and average number of community 
features within specified buffer distances. 
Com- Open 
munity Space 
Bus Bus T Grocery Hos- Health Univer- Bike Rec 
stop Line stop T Line store pi tal Center Library School sity Trail Area Pool Police Fire 
Distance 
0.11 0.11 0.66 0.66 0.49 0.91 1.41 1.19 0.28 0.72 0.95 0.12 1.23 0.72 0.41 
Number of Features 
<.5mi 22.3 5.65 3 1.25 0.75 0.9 0.6 0.1 4 1.1 0.95 9.7 0.2 0.45 0.7 
.5-1mi 56.9 14.15 5.7 1.65 1.95 1.05 1.75 0.25 11.1 4.1 1 21.9 0.6 0.75 2.15 
1-2mi 184 32.65 17.9 3.75 5.25 2.35 6.8 1.1 35.75 10.1 3.35 65.55 1.95 3.55 7.75 
- ---- -- -
Table 8. Correlations between distance to closest community feature and community integration measures. 
ParticiQato!}' MaQQing/GIS Integration Assessment CASIG 
I 
Activity Loca-
Space tions Total 
No No Loca- Social Integra- Beha- Trans- Com-
tions tion Voc Friend Leisure QoL VlOr ort munity 
Bus Stop -.420** -.280 -.28 1 .022 -.259 -.036 -.125 -.130 .032 -.127 -.079 .155 .140 -.003 
T Stop .683** -.099 .031 -.315 .089 -.073 -.133 -.054 .197 -.1 97 .107 .058 -.116 .003 
Grocery .488** .404* -.200 -.092 -.299 .082 -.043 -.117 -.199 .309 -.030 .006 .056 .044 -.335* 
Hospital .390* .186 -.332* -.192 -. 130 -.098 -.164 -.175 -.209 .337* -.149 .240 .082 -.048 -.269 
CHC .040 .062 .053 .028 -.155 -.168 .085 -.111 -.210 -.014 .031 .144 -.177 -.054 -.055 
00 
(.;.) 
Library .002 .005 -.230 -.162 -.038 -.054 -.112 -.091 -.226 .065 -.137 .279 .099 .10 1 -.359* 
School .191 .147 .029 -.017 -.146 -.049 -.064 -.116 .005 .363* .171 .226 .021 -.049 .209 
University .404* .334* -.317 -.200 -.1 84 .093 -.010 -.045 -.156 .275 -.146 .292 .190 .157 -.283 
Bike Trail .677** .478** .018 .136 -.094 .135 -.044 .000 .040 .219 -.006 -.065 .034 -.032 -.078 
Open 
.281 .188 -.130 -.085 -.163 .187 -.159 -.057 -.013 .046 -.206 -.045 .190 -.331 * -.122 Space 
Pool .644** .444** .033 .095 -.118 .106 -.006 -.007 .012 .142 -.021 -.1 23 .019 -.114 .022 
Police .570** .527** .106 .114 -.121 .175 .122 .079 .047 -.100 .029 .066 .0 19 .276 -.1 73 
Fire .164 .213 .2 12 .152 -.012 -.101 .050 -.030 .050 -.338* .1 28 -.042 -.1 89 .083 -.168 
*Correlation is significant at the 0.05 level (2-tailed). 
**Correlation is significant at the 0.01 level (2-tailed). 
Note: CHC is Community Health Center 
Table 9. Correlations between community integration outcomes, types of locations identified, and proximity of 
community features based on spatial weighting. 
Partici12atory 
Ma1212ing/GIS Integration Assessment CASIG Location Data 
Activity Psycho-
Activity Space No Physical Social logical Total I I Leisure IADL 
~ace Prompt Integration Integration Integration Integration Voc Friend Leisure QoL Percent Percent 
No Weight 
<.5mi -.451** -.448* .298 .095 .150 .244 .147 -.276 -.085 -.129 .311 -.249 
.5-1mi -.208 -.222 .225 .224 .106 .251 .314 -.260 -.033 -.096 .46(* -.282 
1-2mi -.244 -.295 .143 .205 .132 .216 .229 -.185 -.111 -.060 .311 -.341* 
Spatial Weights Matrix I 
00 <.5mi -.151 -.214 .052 .158 -.094 .056 .1 61 -.205 -.267 -.105 .308 -.274 +:. 
.5-1mi -.156 -.181 .148 .206 -.013 .157 .296 -.263 -.130 -.140 .321 -.231 
1-2mi -.231 -.250 .185 .183 -.002 .168 .277 -.297 -.149 -.1 66 .095 -.156 
Spatial Weights Matrix 2 
<.5mi -.239 -.290 .186 .218 .213 .277 .308 -.170 .000 -.046 .436 .. -.266 
.5-1mi -.141 -.174 .235 .259 .171 .300 . 344* -.226 .048 -.059 .497 .. -.188 
1-2mi -.305 -.323 .286 .194 .189 .301 .265 -.265 -.002 -.099 .412* -.132 
Spatial Weights Matrix 3 
<.5mi -.131 -.193 .094 .183 .219 .221 .265 -.131 -.013 -.039 .461 ** -.194 
.5-1mi -.037 -.073 .177 .273 .199 .292 .337* -.147 .076 .018 .497** -.100 
1-2mi -.208 -.234 .243 .223 .215 .306 .281 -.206 .027 -.036 .399* -.046 
Individualized Weights Matrix 
<.5mi -.031 -.110 .150 .394* .116 .300 .333* .017 .120 .091 .043 .126 
.5-1rni -.020 -.112 .168 .372. .131 .304 .304 -.011 .149 .102 -.006 .218 
l-2mi -.147 -.232 .235 .361* .167 .345* .302 -.075 .119 .062 -.060 .168 
*Correlation is significant at the 0.05 level (2-tailed). 
Table 10. Differences in distance to closest community feature by housing type. 
Housing Type 
Congregate 
Community Features (N =22) 
Bus Stop 0.16 







Bike Trail 0.22 




Note: * p < 0.05; ** p < 0.001 

















Figure 8. Example of community features within the multiple ring buffers, and 
activity space overlay. 
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Figure 9. Map of transportation accessibility for participant home locations. 
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Figure 10. Results of the Accessibility Index based on the second SWM, with great 
weight given to locations most frequently identified by the sample: grocery stores, 
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Figure 11. Results of the Accessibility Index based on the Individualized SWM, with 
greater weight given to features identified as Most Important, Most Time, Belong 
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This dissertation contributes infonnation about the use of GIS and participatory 
mapping to measure community integration with people with disabilities who were once 
homeless as it relates to their spatial presence in the community, the types of locations 
identified as important in their day to day integration activities, and the impact of 
accessibility on resource use. Results from the first study indicate that leisure locations 
comprised a significant portion of the types of activities identified by individuals as 
important in their day-to-day activities. An unexpected finding from the first study was 
that continued use of homeless services may contribute to a greater geographic presence 
in the community, but without any associated benefits of increased community 
integration. Instead, family support, whether one felt a part of the community, and 
whether where one lived felt like home emerged as factors associated with better 
integration outcomes. In the second study, further analysis of activity space size and the 
types of locations identified in relation to accessibility noted that the size of an 
individual's spatial presence in the community was inversely related to the number of, 
and proximity to, specific community features. 
Study one used GIS and participatory mapping teclmiques to document the 
activity space sizes of individuals as a measure of community integration. Using 
participatory mapping allowed collection of comprehensive information provided by 
participants of the most salient integration locations that are part of one's daily activities. 
Unexpectedly, findings revealed that larger activity spaces were associated with less 
physical integration, but also varied with the proportion of homeless services used. These 
94 
homeless service locations were geographically dispersed throughout the city and may 
have functioned to provide needed services of free clothing, food, and case management, 
but also were reported to be outlets of social interaction for individuals who returned to 
the shelters to play cards or dominoes or converse with prior case workers and staff. To 
this extent, it is possible that these interactions may interfere with engagement in 
activities closer to home, establishing new cmmections that could improve social 
integration, and the formation of a new, non-homeless identity (Boydell, Goering, & 
Morrell-Bellai, 2000). In addition, at least one other study notes even having a positive 
relationship with providers may represent an inadvertent program barrier to social 
integration (Carton, Young, & Kelly, 2010). The purpose of participatory mapping, 
however, is that "community" is defined by the individual and not assumed to be limited 
to one's geographic neighborhood. Thus, individuals may still consider the homeless 
service locations and people there part of their community, which should be considered in 
future integration assessments with this population. Further research is needed to clarify 
whether ongoing engagement for material or social needs from these locations in fact 
interferes with integration. 
By virtue of being homeless, the individuals in the current study lacked a safe, 
stable place to live for extended periods of time, and now reported their homes as a place 
of productivity, belonging, and where they spent the most time. Unexpectedly, other 
locations related to leisure and health were identified as "most important" by the majority 
of the sample. These results are encouraging as indicators of progress in SAMHSA's "life 
of recovery." While homeless, when health care needs are a lower priority than meeting 
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basic needs, a hierarchy of competing priorities creates a barrier to seeking health care 
and receiving health-related services (Carton, Young, & Kelly, 2010; Forchuk, Brown, 
Schofield, & Jensen, 2008; Garibaldi, Conde-Martel, & O'Toole, 2005; Gelberg, 
Browner, Lejano, & Arangua, 2004; O'Toole, Pollini, Ford, & Bigelow, 2008; Power & 
Hunter, 2001). Here, the focus on health and leisure locations suggests a movement 
beyond basic needs afforded by having stable housing towards health treatment or 
maintenance. This shift in priorities related to caring for one ' s health and engagement in 
non-essential, enjoyable activities is consistent with prior research demonstrating an 
association between higher level goals and stable housing (Helfrich & Chan, 2013). 
Study one also revealed a relationship between the proportion of the types of 
locations identified and different aspects of community integration. Individuals 
identifying higher rates of leisure locations were associated with better physical and 
social integration and better quality of life, whereas a greater percentage of health and 
IADL related locations were associated with better psychological integration. It could be 
argued that similar to "treatment communities" for individuals with psychiatric 
disabilities, sharing common concerns and feeling understood in homeless service 
locations would also contribute to an association with greater psychological integration 
(Pinfold, 2000; Wong, Sands, & Solomon, 2010). While almost half the sample identified 
homeless service locations as part of their important activities and in some cases places of 
social interaction, it was less use of these services that was associated with greater 
psychological integration. These findings may characterize the complexity of the 
integration process for this population, where individuals may be seeking to forge a non-
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homeless identity, but still dependent on these locations and services, which keep them 
connected to the homeless community. 
Other encouraging findings in study one related to the overall minimal differences 
in activity space size and community integration measures based on demographic 
differences, not just by race, education, or diagnoses, but also including differences of 
income level and housing tenure which would seem to impact integration opportunity and 
neighborhood adjustment. Prior needs assessment research through the continuum of 
homelessness provides some support for the homogeneity of needs across disability status 
and diagnoses (Acosta & Toro, 2000; Helfrich, Chan, & Sabol, 2011; Martinez & Burt, 
2006; Mojabai, 2005; 01win, Scott, & Arieira, 2005; Shinn et al. , 1998). The current 
study aligns with these findings overall to present policy implications of broad structural 
solutions, and less segmenting of the population. 
Alternatively, factors of making where one lived feel like home and feeling part 
of the community were positively associated with greater social and psychological 
integration, and better total integration, respectively. Finally, increased family 
involvement was perhaps associated with the most comprehensive integration fmdings, 
encompassing greater activity space measures and significantly higher social and 
psychological integration, as well as increased associated feelings of"home." These 
results are encouraging, as unlike some demographic characteristics, these are mutable 
factors that may have the most potential for improvement, and be the most feasible to 
assess and change at the program level. Indeed, recommendations for future work in the 
field from a program perspective center on examining the extent to which housing and 
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service characteristics are associated with community integration, identifying what 
housing and service features can be modified to enhance community integration, and 
evaluating the outcomes of interventions on reintegration (Gulcur, Tsemberis, Stefancic, 
& Greenwood, 2007; Lemaire & Mallik, 2005; Wong & Solomon, 2002). If further 
research confirmed these findings, individual, program, or treatment goals could be 
directed at finding what would improve making one's apartment feel like home, what 
would make one feel more a part of the community, and how to re-establish family 
presence, even in a virtual sense, as many individuals were able to successfully do here. 
Missing from the above analysis of activity space size and types of locations 
identified as important were considerations of accessibility to community features and 
neighborhood characteristics that can also support or impede an individual's integration 
efforts. Study two used GIS to incorporate these environmental considerations and found 
significant relationships between activity space size and proximity to the number and 
type of community features in one's immediate area. Specifically, larger activity spaces 
were associated with neighborhoods with less community features, where smaller activity 
spaces corresponded with greater availability of resources within one's immediate area. 
Here, greater accessibility to a variety of resources in one's geographic community may 
eliminate the need to travel outside this area. 
Although findings were encouraging that all participants had access to some mode 
of public transportation in one's immediate area, missing from study one that was 
remedied in study two was how proximity to a specific type of transportation may be a 
significant influence on activity space size. Specifically, individuals living closer to bus 
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stops were associated with larger activity spaces, whereas individuals closer to the T had 
smaller activity spaces. Differences were also found between housing type and access to 
either bus or T transportation and the type and number of other community features 
available. Unexpectedly, access to transportation did not correspond to any other findings 
on the traditional community integration measures, where it would be easy to assume that 
greater access to transportation would be associated with better integration outcomes. 
Health and leisure based locations again emerged as significant findings in the 
accessibility analysis. Here, living farther from hospitals was associated with less 
locations identified and larger activity space sizes, which further informs the findings of 
study one regarding the increased importance placed on these locations. In contrast, 
although identified with equal importance and greater frequency, identification of a 
higher percentage of leisure based locations was associated with a greater availability of 
features overall within a one mile area. 
Although the amount of community features or even amount of leisure locations 
cannot be equated with neighborhood quality in the current study, prior research reports 
higher neighborhood quality is associated with higher participation in community 
activities (Kloos & Shah, 2009). In study two, a greater number of participant-identified 
preferred community features, or those identified as most important, where one spends 
the most time, is most productive, or belongs most were associated with higher social 
integration and total integration score. It is possible that these factors could serve as a 
proxy of neighborhood quality from the individual 's perspective, and another example 
where the importance of individual assessment of neighborhood qualities and integration 
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activities seem to supersede objective neighborhood measures. 
Finally, analysis of neighborhood characteristics revealed significant differences 
based on housing type and race with regard to education and income, respectively, but 
were not related to community integration outcomes. Specifically, although education 
level was high overall for the sample, with over half having at least some college, 
participants in independent housing were more likely to live in neighborhoods that 
matched their education level than those in congregate housing. Irrespective of housing 
type or education level, all participants fell significantly below the average median 
household income of the sample, although Black participants more closely matched the 
income characteristics of their neighbors. The absence of significant differences and 
whether one felt a part of the community based on either of these demographic 
characteristics or housing type was also encouraging based on the results of study one 
and the corresponding positive associations with integration measures. These results 
confirm prior results related to non-significant demographic differences, but would 
improve upon previous findings where only scatter site or normalized housing predicted 
psychological and social integration (Gulcur, Tsemberis, Stefancic, & Greenwood, 2007; 
Yanos, Felton, Tsemberis, & Frye, 2007). 
There are several significant limitations in this dissertation. First, the small 
convenience sample of this exploratory study limits generalizability of findings to the 
broader population of people who have a disability and were once homeless. A larger 
sample would not only strengthen reporting of results but also allow for regression 
analysis to identify predictors of activity space size as well as advanced spatial analysis . 
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With additional housing locations, advanced spatial statistics could also be performed 
such as geographically weighted regression and local Moran's I and Getis-Ord (Gi*) to 
identify patterns of hot spots or activity of locations clustered together. Replicating this 
study on a large scale however, would likely require changes to data collection and loss 
of the participatory mapping activity due to feasibility issues. In future GIS community 
integration studies, use of GPS to capture real time tracking of locations visited for a 
fixed period of time may improve data collection and efficiency in geocoding with a large 
sample. Yet as noted in study one, it is not just where people are spending time, but what 
types of activities they are seeking at these locations and whether they value the location 
as "important." Therefore, to retain the qualitative assessment oflocations and activities, 
a combination of GPS data and development of an app that may function similar to a time 
use diary may be preferred in the future. A recent review of the use of GPS in health 
research indeed recommends using both objective and subjective location measures 
(Kerr, Duncan, & Schipperjin, 2011). 
Another limitation of the study involves the potential of a self-selecting bias in the 
sample. First, all participants were recruited from the larger Life Skills Intervention, 
which was designed to teach skills in a facilitated group setting. This could explain why 
demographically the current study sample had a higher than average education level, as 
these individuals were seeking classes for skill improvement and continued to be engaged 
in the research. Secondly, by virtue of volunteering to be in a research study, individuals 
in the current study may overall have higher community integration or be involved in 
more activities than those who decided not to participate. This study was also conducted 
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in a major metropolitan area with multiple modes of public transportation as well as a 
small geographic extent that promotes walking as a primary means of modality 
(walkscore.com, 2013). Both of these factors can increase accessibility and thereby 
influence the degree of integration activity that may not be found in other locations. 
Further, there is no matched neighborhood sample to compare activity space size, 
community integration outcomes, or percentage of the types and importance assigned to 
the locations identified to see if the findings differed from individuals who have a 
disability and were once homeless, particularly when there would be equal accessibility 
to community features. Future research would benefit not only from replicating this study 
with a matched control sample, but also conducting the study in a more rural area with a 
comparable sample of individuals with disabilities who were previously homeless. 
Similarly, extending the research methods to examine other subgroups and populations is 
also recommended, such as examining the activity spaces and integration activities of 
veterans who have a history or risk of homelessness, or veterans recently deployed who 
are returning to the community. Using GIS analysis in community integration research 
with these populations could address important gaps in the literature regarding 
reintegration service needs (Sayer et al., 201 0). 
Missing from this dissertation is also consideration of a number of variables that 
could further impact activity space size and community integration and contribute to the 
current findings. Because level of function can impact all three dimensions of community 
integration, disability experience must also be incorporated into measures of social 
connections, sense of community, and participation (Townley & Kloos, 2009). Future 
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research would benefit from incorporating measures of current function related to 
physical and psychiatric symptoms that can augment physical, social, and psychological 
integration (Abdallah, Cohen, Sanchez-Almira, Reyes, & Ramirez, 2009; Gulcur, 
Tsemberis, Stefancic, & Greenwood, 2007). 
There are significant environmental factors that are relevant but also missing from 
the above findings. For example, the presence of negative community features of bars, 
liquor stores, and abandon buildings, and neighborhood characteristics of crime rates 
would both be suggestive of producing lower integration outcomes, such as smaller 
activity space sizes. Or conversely, individuals in these areas may in fact have larger 
activity spaces if more time is purposefully spent away from one's home as a means of 
avoidance or escape. Additional research into these negative community characteristics is 
needed to clarify the direction of impact on an individual's spatial presence and 
community integration. 
It is noted, however, it is not these objective assessments of neighborhood 
characteristics, but rather the individual's perception of neighborhood quality that may 
influence integration measures. In research specifically examining the relationship of 
participant assessed neighborhood quality and risk of depression, the authors highlight 
the importance of removing spatial barriers to increase environmental accessibility as a 
way to expand activities, and possibly well-being, for those in poor quality 
neighborhoods (Vallee, Cadot, Roustit, Parizot, & Chauvin, 2011). These findings 
underscore the importance of continuing research using participant input to defme and 
clarify the meaning of community integration, as well as what integration interventions 
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and outcomes are most relevant to benefit programmatic research. 
Identifying what aspects of integration are most meaningful for people with 
disabilities is essential when developing, implementing, and evaluating interventions. Use 
of GIS and mapping techniques in mixed methods research shows promise in meeting the 
methodological challenges of measuring the multiple aspects of re-integration with 
special populations. If the current significant associations related to size of activity space 
size, the types of locations identified, and environmental accessibility persist with 
continued research, these findings would provide practical recommendations for future 
reintegration support programs for people with disabilities who used to be homeless. 
Additional research is needed to determine if these techniques can also visually capture 




After the mapping activity is completed, individuals will be asked a series of questions to 
see if there are any locations they think are important that they did not include yet, noting 
that these locations may or may not apply. Taking a harm reduction approach similar to 
the larger Life Skills Study, questions are worded innocuously so as not to pass judgment 
on substance related activity or interactions, but presented as if it were assumed that they 
were occurring and integrated into the list of prompts. 
Where do you go to do your laundry? 
Where do you go to get a haircut (or your nails done)? 
Are there places you need to go to pay your bills? 
Where do you go when you need money or to get cash? 
Are there any places you go for free food services? 
Where do you go to buy cigarettes? 
Where do you go to use the internet? 
Where do you usually see your friends? 
Where do you usually see your family? 
Where do you typically go to buy drugs? 
Where do you typically go to used drugs/drink? 
Where would you go if you had a medical problem or overdosed? 
What types of support groups do you attend? 
When you go out to eat, where do you like to go? 
When you go out to get a cup of coffee, where do you like to go? 
When you go out to get a drink, where do you like to go? 
Where is your favorite liquor store? 
Are there places you go for church or to attend a religious service? 
Where do you typically spend your time during the day during the week? On the 
weekend? 
Are there places you go to earn money? 
Do you do volunteer work anywhere? 
Are there any other places besides home you spend the night? 
Where do you typically go to pick up your prescriptions? 
Where do you typically go to see a counselor? 
Are there any places you like to spend time outdoors? 
Do you spend time at a library? 
Are there places you go for shopping (food, clothes, other)? 
Are there places you go for entertainment? 
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PARTICIPATORY MAPPING INTERVIEW GUIDE 
1. Current housing situation: 
How long have you lived in your current apartment? How long have you been in 
housing? 
Does it feel like home to you? Why/Why not? 
2. Participatory Mapping Activity: 
Next is the part of the study where I want you to draw places in your community. Here is 
a blank piece of paper. Please use this sheet of paper to draw the places that are important 
to you and that you go as part of your activities. You are free to construct these drawings 
m any manner. 
(Additional probes as needed) 
Please draw what locations are most important to you, what activities are most important 
to you, and resources are most important to you based on your experience. Think about 
where you typically spend your time on a day to day or week to week basis, or places that 
you don't go to very often but are still important to you. 
3. Mapping follow-up interview: 
(After completing the maps, participants will be asked to narrate the personal meaning of 
the places, as well as the social and physical aspects of the map.) 
Which places are closest (in proximity) to you? 
• Which place is furthest from you or takes the longest to get to? 
• Do you typically make multiple stops on those trips, or do you like to do one 
thing and come back? When are you most likely to make several stops while you 
are out? What types of stops? 
How do you typically get to these locations? 
Including your home, which places are most important to you? Why? 
Where do you spend the most time? 
Where do you feel you belong most? 
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• Where do you feel most productive? 
• What do you do at these locations? What types of activities do you engaged in? 
• Who do you spend time with at these locations? 
• Are there any places you wish you spent more time? Or activities you want to be 
more involved with? 
Do you feel a part of your community? 
• Do you think there is anything that would make you feel more a part of your 
community? 
What factors helped your transition from homelessness to housing? Or if I was 
getting ready to obtain housing through this program and I asked you what would 
help me adjust to the transition, what would you recommend? 
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INTEGRATION ASSESSMENT 
For each of the following statements, please indicate how often you participate in the following activities : 
1. On a typical day how often do you go to a coffee shop or restaurant? 
o Very Often o Often o Sometimes o Rarely o Never 
2. On a typical day how often do you go to the shopping center or local shopping areas? 
o Very Often o Often o Sometimes o Rarely o Never 
3. How often in a typical week do you order food from outside or eat out at a local restaurant? 
~ o Very Often o Often o Sometimes o Rarely o Never 
0 
00 
4. On a typical day how often do you do volunteer work? 
o Very Often o Often o Sometimes o Rarely o Never 
5. On a typical day how often do you go to the park? 
o Very Often o Often o Sometimes o Rarely o Never 
6. On a typical day how often do you go to the library? 
o Very Often o Often o Sometimes o Rarely o Never 
7. On a typical day how often do you participate in some outside sports activity? 




8. On a typical day how often do you go to special sports or entertainment events? 
o Very Often o Often o Sometimes o Rarely o Never 
9. How often in a typical week do you socialize with friends , by phone or at home? 
o Very Often o Often o Sometimes o Rarely o Never 
10. How often in a typical week do you socialize with relatives, by phone or at home? 
o Very Often o Often o Sometimes o Rarely o Never 
11. How often in a typical week do you socialize with schoolmates, co-workers and the like by phone or at work/school? 
o Very Often o Often o Sometimes o Rarely o Never 
12. How often in a typical week do you go out to visit friends or family, social events and occasions? 
o Very Often o Often o Sometimes o Rarely o Never 
13. How often in a typical week do you go to places where you might meet new people? 
o Very Often o Often o Sometimes o Rarely o Never 
14. How often in a typical week do you speak with your neighbors? 
o Very Often o Often o Sometimes o Rarely o Never 





o Very Often o Often o Sometimes o Rarely 
For each of the following statements, please indicate whether you agree or disagree: 
16. I feel like part of this community, like I belong here. 
o Always agree o Sometimes agree o Neutral o Sometimes disagree 
17. I know a number of people in this community well enough to say hello and have them say hello back. 
o Always agree o Sometimes agree 
18. There are people I feel close to in this community . 
o Always agree o Sometimes agree 
19. I feel that I am accepted in this community. 
o Always agree o Sometimes agree 
20. I like where I'm living now. 














o Always disagree 
o Always disagree 
o Always disagree 
o Always disagree 
o Always disagree 
Questions 1- 8 taken from the External Integration Scale, Attending to Oneself and Use of Community Facilities Subscales; Questions 9- 15 taken from 
the Participation Objective, Participation Subjective (POPS), Interpersonal Interactions and Relationships Subscale; Questions 16- 20 taken from the 
Community Integration Measure D, Belonging Subscale. The full POPS questionnaire is available at www.tbims.org/combi. 
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